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Koninklijke Hoogheid, 
Geachte Vergadering, 
Het is mij een grote eer, als voorzitter van het Wetenschappelijk Comité voor 
Maritieme Geschiedenis van de Klasse der Letteren en der Morele en Staatkundige 
Wetenschappen van de Koninklijke Academie van België, en als ere-voorzitter van de 
Internationale Commissie voor Maritieme Geschiedenis U in dit paleis der Acade-
miën welkom te mogen heten bij de opening van dit Internationaal Colloquium over 
„Industriële Omwentelingen en de Zee". 
Ik ben U eerst een paar ophelderingen verschuldigd over het wezen van het 
Wetenschappelijk Comité dat dit colloquium inricht. Er zijn tegenwoordig weten-
schappelijke comités met speciale opdrachten in de verschillende Klassen der 
Koninklijke Academie. Dit comité is een van de oudste en werd door mij gesticht 10 
jaar geleden. Het heeft sedertdien zeer talrijke werkvergaderingen gehouden en vier 
delen Collectanea Maritima uitgegeven, nl. over de maritieme bibliografie van België 
en Zaïre, over de handelsscheepvaart van Antwerpen in de 15 de eeuw, over nautische 
kermis in de Zuidelijke Nederlanden en over internationale zeevaartgeschiedenis. Dit 
alles is het werk van leden van het Comité, die olwel Academieleden zijn, zoals ikzelf 
sedert 34 jaar, ofwel specialisten die niet, of nog niet, tot de Academie behoren. Het 
Comité vertegenwoordigt ook België in de schoot van de Internationale Commissie 
voor Maritieme Geschiedenis, waarvan ik gedurende 20 jaar eerste ondervoorzitter 
ben geweest, en als dusdanig belast met de directie van de internationale maritieme 
bibliografie, en van 1980 tot 1985 voorzitter. In 1990 zal de Internationale 
Commissie een tweedaagse internationale werkvergadering samenroepen te Madrid 
gedurende het vijÇaarlijkse Internationale Congres der Historische Wetenschappen. 
Ons Comité zal daar natuuriijk aan deelnemen, o.a. via zijn secretaris Prof Christian 
Koninckx, die ook secretaris-generaal is van de Internationale Commissie, en die een 
hoofdrol heeft gespeeld bij het inrichten van ons huidig colloquium, waarvoor ik hem 
hier de warmste dank zeg in naam van de Academie en in mijn eigen naam. 
In dit jaar 1989 staan de omwentelingen op de orde van de dag. Daar is de 
Franse waarvan we de herdenking aan onze zuiderburen kunnen overlaten. Daar is 
de industriële die al heelwat vroeger begint en die, naar men steeds zegt, uitgaat van 
Engeland. Nog niet zo heel lang geleden sprak men van industriële omwenteling in 
het enkelvoud. Nu heeft men daar een meervoud van gemaakt omdat nieuwere 
energiën en transmissies de eerste „omwenteling" weer ver achter zich hebben 
gelaten. Zelfs spreekt men nu al van een post-industrieel tijdvak, maar zover hebben 
wij het in dit colloquium, meen ik, nog niet gebracht. Waar we wel naar gestreefd 
hebben is de evolutie der techniek in de 19de eeuw en in althans een deel der 20ste 
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eeuw by het onderzoek en de discussies te betrekken, alsmede het verloop van de 
ontwikkeling van routes en lijnen en van zekere sociale aspecten die daarmee gepaard 
gaan Zo zijn we goeddeels academisch gebleven en hebben we, misschien ten 
onrechte, gevreesd ftiturologisch op onze tijd vooruit te lopen Persoonlijk zou ik dit 
laatste nochtans met voldoening hebben begroet, al wat het maar omdat men op mijn 
leeftijd — 82 — zich minder en minder passeistisch wil gevoelen om zich als het ware 
in het heden of zelfs in de toekomst verlengd te menen 
Comme notre premier orateur, le Professeur Martinez Shaw de l'Université de 
Barcelone, va s'exprimer en français, je vais moi-même passer a cette langue II 
s'agira, dans l'expose de notre collègue, des transformations industnelles et technolo-
giques de la fin du XYIII*^  et du debut du xix* siècle Personnellement, les navires dont 
je m'occupe en étudiant le bas moyen âge et l'âge des grandes découvertes sont des 
navires a voiles. Aussi suis-je interesse et frappe par la durée, par la persistance de 
la propulsion a voile longtemps après le debut de ces transformations industnelles et 
technologiques dont va nous entretenir notre savant collègue espagnol Le temps des 
premieres manifestations de la vapeur dans la navigation est aussi celui de l'essor et 
de l'apogée des clippers a voile. Il y a pendant toute cette penode une sorte de 
revolution technologique de la navigation a la voile, beaucoup plus rapide que celle 
qui transformera peu a peu la navigation a vapeur Le clipper, ne dans la baie de 
Chesapeake, s'est perfectionne pendant la guerre d'indépendance des États-Unis et 
dans la contrebande Le gouvernement bntannique stimula plus tard la construction 
des clippers a coup de subsides au service postal Lorsque vers 1840 les vapeurs 
commencèrent a transverser l'Atlantique, les clippers les battent largement de vitesse. 
Le «Lightning», au nom révélateur, file plus de 18 nœuds de moyenne aussi tard que 
1855 Le goldrush en Californie et l'emigration vers l'Australie ne se seraient pas faits 
sans le clipper Ces phénomènes économiques et humains avaient d'ailleurs grande-
ment accélère son evolution Cependant, a partir de l'ouverture du canal de Suez et 
dans la décennie qui suivit, la construction des voiliers se ralentit fortement et ici le 
phénomène «route», auquel ira aussi l'attention de ce colloque, exerce une influence 
absolument déterminante Cependant, en 1911 encore, un cmq-mâts-barque fut lance 
a Bordeaux II prenait 7000 tonnes de cargaison et filait 16 nœuds Et, en 1930, 
trente voiliers allemands et finlandais allaient encore chercher du ble en Australie par 
le Cap de Bonne Espérance et rentraient par le Cap Hom Ici la route ne semble pas 
l'emporter puisqu'il y avait nécessairement une certaine rentabilité a escompter de ce 
tour du monde qui n'aurait pu se maintenir sans cela jusqu'à une date si tardive. 
Pourtant, des 1858, le «Great Eastern», qui marchait a roues et a hehces mais portait 
encore plus de 5000 metres carres de toile, fut destine a la navigation sur New York. 
Ses 211 metres de longueur et son premier nom de «Leviathan» ne le sauvèrent pas 
de l'échec Des 1863, il dut être retire de la circulation et puis vendu a la compagnie 
qui posa le premier cable entre l'Amenque et l'Europe La rentabilité, ici, n'avait pas 
SUIVI la technique On ne manquera pas, je l'espère, d'attirer dans ce colloque 
l'attention sur les remèdes que l'évolution apportera a de pareils défauts Néanmoins, 
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tous les contrecourants dans l'impact des «révolutions industrielles» posent bien des 
questions, non seulement à l'historien de la navigation, mais même et surtout à celui 
de l'économie. 
Since a great majority of our speakers use English for their papers, I shall briefly 
examine in that language a few concepts about the term industrial revolution or even 
revolutions. 
Already in 1924 George Unwin, the great English economic historian, wrote 
about the term industrial revolution "when, on looking back, we find that the 
revolution has been going on for two centuries and had been in preparation for two 
centuries before that, we may begin to doubt whether the term, though useful enough 
when it was first adopted, has not by this time served its turn". By that time : more 
than sixty years ago ! What then in our own end of this century? It is now evident that 
the rapidity of change has been exaggerated. The changes were not merely industrial, 
but also social and intellectual. The word "revolution" or even the plural thereof 
implies a suddenness of change that is not characteristic of economic processes. In 
the analysis of systems of human relationships there is, I think, always the danger of 
overlooking the essential fact : continuity. A long period of industrial and other 
economic change preceded the conventional industrial revolution of the last decades 
of the eighteenth and the first of the nineteenth centuries. The same, of course, is true 
for the changes that followed up to our own time and I am sure that this symposium 
will show that as well. There has been no real take-off" in the Rostowian meaning, but 
a continuing development which is still going on. Of course stages can be noted but 
more as a pedagogical means than as scientifically established. What is characteristic 
is the continued application of science to problems of economic production. And that 
is probably the most important difference between the traditional and erroneously so 
called industrial revolution of the late eighteenth and early nineteenth centuries and 
what followed from the second half of the 19th century onward. The first century of 
industrial growth was dominated by empirical inventions, whilst later on came the 
accelerated growth of science and the recognition of the usefulness of its systematic 
application to economic production and finally to human welfare. I hope that these 
last dimensions that appear in our program will also result from the papers that will 
be submitted to your criticism. 
Koninklijke Hoogheid, met Uw aanwezigheid geeft U aan dit colloquium de 
erkenning van zijn betekenis. De Academie en het Wetenschappelijk Comité voor 
Maritieme Geschiedenis zijn U daarvoor zeer dankbaar. 
Met Uwe toelating. Koninklijke Hoogheid, verklaar ik dit internationaal collo-
quium voor geopend. 
Charles VERLINDEN 
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LA ECONOMIA MARITIMA EUROPEA 
EN EL UMBRAL 
DE LA REVOLUCIÓN INDUSTRIAL 
Carlos MARTINEZ SHAW 
Universidad de Barcelona 
La economia maritima como sector directamente dependiente de los recursos 
del mar se articula en tomo a la pesca como actividad primaria, a la construcción 
naval como industria bàsica y al comercio como el ramo de mayor desarroUo. Sus 
inculaciones son multiples y se haban especialmente interrelacionadas en el âmbito 
de los puertos : los barcos mercantes permiten la comercialización del pescado, de 
la sal necesaria para su conservación y de los suministros navales para la construcción 
de las embarcaciones que son el instrumento indispensable para el conjunto. Se 
intégra asi un complejo de actividades complementarias bien individualizado, que 
responderâ a los incentivos económicos de los tiempos modemos, que conocerà un 
considerable proceso de expansion a lo largo del siglo xviii y que se enfrentarâ con 
reacciones especificas al reto de la Revolución Industrial. 
* 
* * 
La economia maritima de la Europa modema no puede entenderse sin referencia 
al subsector pesquero. Se ha afirmado incluso que «si se intentase construir un modelo 
contrafactual de la economia del Antiguo Régimen sin la pesca, nos hallariamos con 
toda la economia maritima de la Europa occidental (y de la America del Norte) 
completamente desfigurada». 
En efecto, séria dificil sobreestimar la importancia de la pesca en el Antiguo 
Régimen, tanto desde el punto de vista de su valor económico (hombres, barcos, 
utillajes y capitales implicados), como desde el punto de vista de sus efectivos (al ser 
una profesión difundida a lo largo de todas las costas y de la que dependen miles de 
familias, a veces comunidades enteras) y también desde el punto de vista de la 
amplitud de la demanda, ya que el pescado es el alimento de los pobres (aunque ya 
en el siglo xviii no de los mâs pobres y asimismo progresivamente de los ricos), al 
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suministrar una alta proporción de proteinas a un precio relativamente bajo, y es el 
alimento de los católicos (aunque por supuesto no exclusivamente), ya que constituye 
uno de los elementos fliertes de la dieta en los dias de abstinencia, que podian llegar 
a ser mâs de 160 en el transcurso del ano litùrgico. 
En la segunda mitad del siglo xviii la pesca era claramente heredera de unas 
practicas que habian quedado establecidas desde los albores de los tiempos modemos. 
A fin de no extendemos en el repertorio de las numerosisimas variedades que se 
despliegan en los distintos âmbitos régionales, distinguiremos dos tipos esenciales de 
pesca, una pesca de subsistencia universalmente extendida y una pesca comercial (o 
incluso industrial) que es el patrimonio de algunos paises del Atlantico Norte. 
La primera modalidad se caracteriza por efectuarse cerca de la costa, por vender 
el pescado fresco, por atender solamente el mercado local, por acomodarse a una 
organización tradicional, por mantenerse bajo el control del pescador y su familia y 
por repartir los beneficios entre toda la tripulación, normalmente mediante la division 
del producto obtenido en unas fracciones ajustadas segùn una practica consuetudi-
naria (pesca a la parte). Este tipo de pesca admite el paralelismo con otros sectores 
productivos coetâneos, dominado como éstos por el peso de la tradición, la falta de 
innovación technológica, la incapacidad de inversion, el sometimiento a los gravàme-
nes feudales (incluido el diezmo de mar en los paises católicos) y, como conse-
cuencia, el estancamiento económico. Tan solo el impulse venido de fiiera, la 
imipción de la pesca capitalista, permitira la desorganización primero y la transfor-
mación depués de un âmbito sumido hasta ultima hora en la rutina y en la inercia. 
La segunda formula se manifiesta con rasgos diametralmente opuestos, como 
una pesca de altura, que vende el pescado en conserva (segùn los procedimientos 
tipicos del salado, ahumado, secado o escabechado, a los que se podrian sumar 
algunas variantes mâs), que afronta una distribución comercial a larga distancia, que 
necesita una organización capitalista de la empresa y que recibe su impulso de la 
acción de un empresario que contrôla la totalidad del proceso. Este control admite 
diversas gradaciones, ya que en ocasiones el empresario contrata la mano de obra y 
el utillaje de la comunidad de Pescadores, encargàndose directamente de la elabora-
ción final y de la distribución del producto (algo que podria definirse como un 
domestic system del mar), mientras en otros casos el empresario es el armador que 
résulta asi ser propietario de los medios de producción y responsable completo de 
la organización económica del negocio (es decir algo que podria asimilarse a un 
factory system del mar). 
NaturaJmente, es la pesca de altura la que progresa a lo largo del siglo xviii y 
la que enlaza con las transformaciones económicas y tècnicas caracteristicas de la 
Revolución Industrial. Esta formula exige una flota capaz de realizar largas campanas 
en alta mar, la construcción de instalaciones para la elaboración del pescado (cuando 
no se realiza en los propios barcos acondicionados a tal fin), el establecimiento de 
circuitos comerciales de distribución, la disponibilidad de capitales para atender la 
adquisición de los equipos y el pago de los salarios y la puesta a punto de métodos 
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capitalistas de gestion. En defmitiva, la pesca industrial supo avanzar por los caminos 
del ftituro tanto en el aspecto técnico como en el económico, perfeccionando por un 
lado los barcos y los sistemas e integrando todas las fases del proceso productivo bajo 
la misma dirección empresarial. 
Para completar su caracterización, la pesca de finales del Antiguo Régimen 
necesita diferenciarse también en razón de las especies capturadas. Siempre al precio 
de alguna simplificación, las presas esenciales de los pesqueros europeos del Setecien-
tos son el arenque, el bacalao, la ballena, la sardina y el atùn. El arenque del mar del 
Norte es capturado por los holandeses en régimen de pesca de altura, incluyendo el 
proceso de conservación y embarrilamiento a bordo de los barcos, mientras que los 
britânicos lo pescan sin alejarse de sus costas y lo ponen en conserva una vez 
desembarcado para venderlo sobre todo ahumado. 
El bacalao, perseguido en el mar del Norte hasta las costas de Islandia, pero 
sobre todo en los grandes bancos de Terranova, es la pesca de altura por excelencia, 
el negocio de los franceses e ingleses, después de la expulsion definitiva (en 1713) 
de los espanoles de las areas de pesca de la America septentrional y antes de la 
incorporación de los estadounidenses. Aqui, la demanda détermina el método de 
conservación : los ingleses secan las capturas, mientras los fi-anceses altemativamente 
la salan (pesca errante) o la secan (pesca sedentaria). Del mismo modo, la geografia 
orienta en general el ârea de mercado : el pescado del mar del Norte abastece la 
Europa atlântica, mientras el bacalao de Terranova abastece la America atlântica y la 
Europa mediterrànea. 
La ballena, perseguida hasta los confines de las Spitzberg, posée una singulari-
dad, la de ser la ùnica especie no destinada a la alimentación y la ùnica que no 
dépende estrictamente de la evolución demogrâfica. Gran pesca de altura, exige sin 
embargo bases litorales, una ocasión para el desencadenamiento de conflictos inter-
nacionales. Ramo muy especializado, promoverâ la aparición de grandes armadores 
y poderosos mercaderes de aceite, que montaràn empresas de relativa complejidad y 
envergadura y contrataran a buen numero de trabajadores : marinos y arponeros para 
los barcos, refinadores de grasa y tailadores de hueso para las Greenland houses 
instaladas en los puertos britânicos. Monopolio de los armadores europeos durante 
el Antiguo Régimen, pronto conocerà la imipción de los Pescadores de los Estados 
Unidos : el siglo xix sera el momento de Nantucket. 
La sardina es también especie europea y atlântica, pero su ârea geogrâfica se 
extiende mâs al sur, a las aguas del Cantâbrico y de la Peninsula Ibérica. Pesé a ser 
una pesca no desarrollada lejos de la costa, se beneficiarâ en la segunda mitad de siglo 
de la introducción de los sistemas de arrastre, de la salazón de las capturas, del 
debilitamiento de las posiciones conservacionistas y de la ausencia temporal de las 
exportaciones inglesas durante la guerra de la Pragmâtica Sanción para abandonar el 
àmbito de la mera subsistencia y convertirse en un ramo penetrado por los intereses 
capitalistas. 
Finalmente, puede dudarse de la inclusion del atùn entre las especies sometidas 
a una explotación de corte capitalista. La almadraba mediterrànea nos remite todavia 
11 
al mundo feudal regido por el sistema del privilegio, pero su organización relativa-
mente compleja exige la disponibilidad de capitales, y en el siglo xviii la expansion 
económica generalizada induce a los mercaderes emprendedores a introducirse en el 
sector y a sustituir a los aristócratas, aunque la liberalizacion definitiva de la pesca 
atunera no se producirâ hasta la hora de la revolución liberal en pleno siglo xix. 
En visperas de la Revolución Industrial la pesca europea se encuentra en una fase 
de transición. Una transición coyuntural, que dépende de factores exógenos conecta-
dos con variaciones de la demanda. Al margen de presuntas modificacciones 
climaticas o biológicas (siempre tan dificiles de verificar y tan utiles para explicaciones 
evasivas) que pudieron afectar a la oferta, la demanda pudo sufrir una contracción 
inicial debido a la mayor abundancia de alimentos altemativos como consecuencia del 
desarrollo de una agricultura modema, màs que al abandono progresivo de la practica 
de la abstinencia, extremo que requière de mayores comprobaciones para integrarlo 
en una estrategia explicativa. Sin embargo, el crecimiento demogrâfico restableceria 
râpidamente el equilibrio y el subsector pesquero se integraria plenamente en el marco 
de las necesidades alimenticias de la Europa expansiva del siglo xix, mientras los 
balleneros aumentaban espectacularmente sus efectivos al compas de la creciente 
demanda de aceite de alumbrado y otros productos de su industria. 
Y también una transición estructural, que se define por una organización 
empresarial ya tipicamente capitalista en su modalidad comercial o industrial, 
coexistiendo con las formas todavia plenamente tradicionales de la pesca de bajura, 
y por el contraste entre la iimovación en los procesos de elaboración y distribución 
mercantil y la estabilidad técnica presente en sus aparejos y en sus embarcaciones, 
dependientes estas ultimas de una construcción naval que no conoce grandes trans-
formaciones cualitativas a lo largo de la centuria. 
Una palabra, a modo de apéndice, sobre un factor indispensable de la actividad 
pesquera que es ademàs un ramo autónomo de la economia maritima, la producción 
de sal. Como es sabido, la sal generó durante el Antiguo Régimen un trâfico 
paradójico, pues mientras los paises católicos de la Europa meridional vendian su sal 
a los paises protestantes del norte, los Pescadores septentrionales permitian a los 
hombres del sur el cumpUmiento de sus deberes religiosos. En todo caso, antes de 
la era de las revoluciones, el abastecimiento de sal continuara siendo una dificultad 
constante como consecuencia del monopolio generalmente ejercido por el poder 
politico en razón del valor estratégico del producto. Un estrangulamiento caracte-
ristico de la economia feudal que solo podrâ veneer la revolución liberal del siglo xix. 
* 
* * 
La pesca y el comercio maritimo reposan sobre un instrumento fundamental, el 
barco. De ahi que la economia maritima dependa estrechamente de la construcción 
naval, un sector cuya importancia económica se desprende de una multiplicidad de 
factores. Primero, es una actividad económica que requière el concurso de varios 
agentes (armadores, carpinteros de ribera y otros artesanos, proveedores de materias 
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primas), lo que reclama cierta capacidad organizativa y empresarial. Segundo, es una 
actividad que moviliza cuantiosos capitales, que estân sometidos a graves riesgos antes 
y después de la amortización de la inversion. Tercero, es una actividad que produce 
amplios efectos multiplicadores a causa de su exigencia de materias primeras, como 
la madera (que supone una cuarta parte del coste total por término medio), el hierro 
(y a finales de siglo también el cobre), el lino, el câftamo y los alquitranes. Cuarto, 
es una actividad que ejerce un influjo estabilizador en la balanza de pagos, por cuanto 
los fletes constituyen una de las partidas invisibles mâs caracteristicas de la citada 
balanza. 
Como empresa mixta, que supone por un lado el proceso industrial de la 
construcción del barco y por otro la explotación de la empresa naviera, la 
construcción naval tuvo como protagonistas a lo largo del siglo xviii a dos figuras, 
el armador y el carpintero de ribera. 
El armador suele ser todavia en esta época el mercader que quiere ser propietario 
de su barco. La propiedad de la nave otorga mayor seguridad y autonomia a su trâfico, 
constituye un negocio en si mismo al servir a otros comerciantes, significa un ahorro 
considerable en la partida de fletes y, sobre todo, contribuye a desterrar una de sus 
mayores preocupaciones, la de encontrar transporte adecuado en el momento preciso 
(segùn la formula inglesa, «to find the right ship at the right time»). En este caso, el 
armamento naval résulta un complemento de su principal actividad mercantil, 
constituye un ejemplo de integración económica vertical. 
Por el contrarie, la aparición del armador especializado es muy tardia, no se 
produce hasta los anos finales de la centuria. Y ello no solo en las areas mâs atrasadas 
de la geografia mercantil europea, sino en los centros mâs importantes, como ocurre 
en los casos bien estudiados de Londres, Hull, Burdeos o Cadiz. Este armador ya no 
es un comerciante, cuya empresa naval es subsidiaria de su trâfico mercantil, sino un 
empresario cuyo negocio son los fletes y cuyo capital son los barcos, los muelles y 
los almacenes portuarios. 
En cualquier caso, tanto el armador especializado como el comerciante proprie-
tario mantienen siempre la iniciativa de la construcción de las unidades. El capital 
mercantil es por tanto quien dirige la operación segùn sus necesidades, quien efectùa 
la inversion fmanciera siguiendo un procedimiento profiindamente anclado en la 
tradición, la constitucion para cada una de las unidades proyectadas de una compaiiia 
integrada por varios socios que aportando una parte del capital tratan de reducir los 
riesgos de la empresa. Esta fragmentación de los capitales, normalmente en fi-acciones 
fijas (octavas, dieciseisavas partes, etcetera), asi como la constitucion de tantas 
sociedades como unidades construidas genera la aparición de una suerte de comu-
nidad de duenos de barcos cuyos intereses estân mucho mâs estrechamente unidos 
de lo que exigiria la mera solidaridad gremial o profesional. 
Este es uno de los rasgos arcaicos que présenta la industria naviera del siglo xviii, 
aunque la linea de progreso avance con la creciente aparición de armadores que son 
ya propietarios absolutos de una o varias embarcaciones. Otra de la carencias a 
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resaltar es la falta de integración de los procesos de construcción naval y de 
explotación de los barcos, porque los armadores no son propietarios de los astilleros 
ni los artesanos que construyen las naves son empleados del astillero a sueido del 
armador : la construcción naval signe apareciendo bajo la formula del domestic system 
dominado por el capital mercantil, sin que todavia haga acto de presencia la figura 
del industrial naviero, ya caracteristica del factory system y de la Revolución Indus-
trial. 
En efecto, la figura del armador tiene su contrapunto en el carpintero de ribera, 
que en su taller dirige todo el proceso de construcción a requerimiento del capital 
comercial. El carpintero de ribera se ocupa de los suministros necesarios, diseüa la 
embarcación y dirige el trabajo de sus oficiales y de los artesanos que se ocupan de 
las labores complementarias (ancoreros, sogueros, calafates). Se trata por tanto de 
una actividad artesanal, que signe procedimientos tradicionales transmitidos de 
padres a hijos en el tajo y nunca a través de sistemas de ensenanza mâs evolucionados, 
como vemos ocurrir en la navegación o en el comercio, que en el siglo xviii se 
ensenan ya en escuelas especializadas. Este carâcter se mantendrà mucho mâs alla de 
la plena expansion de la Revolución Industrial, durante todo el largo periodo de 
predominio de la madera y la vela sobre el hierro y el vapor, en razón del reducido 
costo del capital fijo, de las dimensiones modestas y el poco sofisticado diseno de las 
embarcaciones y del apoyo financiero recibido para la construcción de cada unidad 
por parte de las companias de armadores constituidas al efecto, que a veces se ocupan 
directamente de la compra del material necesario para la construcción a fin de 
ahorrarle al taller el consiguiente desembolso anticipado. El taller artesanal como 
empresa constructora y el carpintero de ribera como constructor naval definen la 
estructura organizativa del sector durante la edad de oro de la navegación a vela, es 
decir a todo lo largo del siglo xviii, de la primera mitad del xrx y aùn mâs alla. 
El velero, por su parte, no solo se mantiene impasible ante la industrialización, 
sino que introduce escasas innovaciones técnicas a todo lo largo del siglo xviii. 
Dejando aparte el progreso general de la navegación (singularmente gracias a la 
determinación de la longitud), los dos ùnicos avances realmente importantes son la 
utilización del timón de rueda (a partir de 1705) y la sustitución del forro de madera 
por el forro de cobre, un relevo que por otra parte se opera de forma lenta y en fecha 
tardia. Al margen, los perfeccionamientos introducidos son meramente de detalle : 
disenos mâs fiincionales de cara a la seguridad y rapidez de la navegación, aumento 
del espacio disponible para la carga, aplicación de métodos empiricos para abreviar 
las operaciones de carga y descarga y por tanto las estadias en los puertos, utilización 
altemativa del cabotaje y la navegación de altura para evitar los tiempos muertos, una 
serie de innovaciones que en cualquier caso producen un descenso significative en el 
costo de los fletes. 
Sin embargo, estos progresos no sabrian ocultar el catâlogo de unas insuficien-
cias bien patentes. Por un lado, las insuficiencias técnicas, como el tonelaje siempre 
modesto de la naves, la lentitud de las travesias, el condicionamiento del viento, la 
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corta vida de las embarcaciones, la frecuencia de los accidentes (naufragios, corso, 
incidencias bélicas), la acción de los agentes corrosivos que exigen el forro metàlico, 
a cuyo empleo se resisten los armadores en razón de la ftierte inversion inicial. Y por 
otro lado, las insuficiencias económicas, derivadas sobre todo del problema de una 
tripulación siempre dificil de reclutar, que exige altos salarios en razón de su escasez 
y que es drenada hacia la Marina de guerra a través del enrolamiento obligatorio, uno 
de los mayores obstaculos para el desarrollo de la pesca y de la flota mercante en el 
siglo XVIII. 
Pesé a estas carencias, el velero atraviesa triunfante el largo periodo de des-
pliegue de la primera revolucion industrial. Y ello gracias a las ventajas que la 
navegación a vela mantiene sobre la navegación a vapor, singularmente su capacidad 
de carga (frente a la necesidad de reservar espacio util a la mâquina de vapor y al 
combustible) y la gratuidad de la energia (frente al coste anadido del carbon). Esta 
superioridad se mantendrâ aproximadamente hasta 1870, una fecha bien tardia. En 
esos anos, el vapor ganarà la partida, en razón del decisivo crecimiento del trâfico 
intemacional y de la prioridad concedida a la velocidad sobre toda otra considera-
ción, del establecimiento de las estaciones de carbon y de los efectos derivados de la 
apertura del canal de Suez. 
La construcción naval ejerce importantes efectos multiplicadores como conse-
cuencia del empleo de toda una serie de materias primas y productos elaborados que 
generan una notable actividad comercial e industrial. A fines del siglo xviii, el Bâltico 
es el ârea esencial de los suministros navales : la madera para el casco y la arboladura, 
el hierro para las âncoras, el lino y el caöamo para las vêlas y las jarcias, los alquitranes 
para el calafateado. 
La demanda de madera para la construcción naval repercute en una intensa 
explotación del bosque, que en algunos casos llega a desencadenar un auténtico 
proceso de desforestación. El alquitrân llega a convertirse en el primer producto de 
exportación de una region como Finlandia que se abre al comercio intemacional a 
través de sus suministros a las potencias navales de la Europa occidental. La 
fabricación de jarcias se mantiene en un nivel estrictamente artesanal, bajo el control 
del capital mercantil. Por el contrario, la fabricación de vêlas provoca en algunos 
lugares, como en el caso bien conocido de Hull, un proceso de concentración 
industrial, a partir sobre todo de la introducción del molino para la producción de 
lonas. De este modo, la construcción naval es capaz de inducir actividades indus-
triales derivadas y desarroUar algunos trâficos especializados que amplian el espectro 
de la economia maritima de la Europa de la Revolucion Industrial. 
* 
* * 
El subsector mâs desarrollado de la economia maritima es el del comercio, tanto 
de cabotaje como de larga distancia. Es imposible dar cuenta en unas paginas de la 
extraordinaria riqueza y complejidad del comercio maritimo europeo a finales del 
siglo xviii, pues los trâficos régionales, nacionales e intemacionales se entrelazan 
hasta constituir una red inextricable. 
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Solamente puede decirse que el Setecientos marca el cénit del comercio de la 
Edad Moderaa y que la dirección de los grandes trâficos esta bajo el control de las 
naciones maritimas de la Europa occidental, cuyo predominio no harà sino acre-
centarse a medida que se extiendan las consecuencias de la Revolución Industrial. El 
comercio intemacional, por otra parte, confirma su preferencia por el âmbito 
atlântico, tanto en las relaciones estrictamente europeas en dirección norte-sur, como 
en la corriente que une al viejo continente con el mundo amencano, que sigue 
suministrando un flujo imprescindible de oro y plata, desde Brasil y México singular-
mente, y que desde el siglo anterior viene aportando cantidades crecientes de azùcar, 
cacao y café por un lado, y cueros, tintes y algodón por otro. America esta asimismo 
implicada en la ruta triangular, en el trafico de esclaves, que conoce ahora su 
verdadera edad de oro a costa de la desarticulación africana. El Extremo Oriente pasa 
al primer plano del comercio especulativo, en razón de los innumerables transportes 
que procedentes de la India, de China y de Indonesia depositan el té y las especias 
(la pimienta, el clavo, la nuez moscada), las sedas, las lacas y las porcelanas a los pies 
de los consumidores europeos. 
Sin embargo, mâs que el inventario de los intercambios interesa captar el 
progreso de la infraestructura del comercio maritime que, sin conocer una transfor-
mación revolucionaria durante el siglo, présenta algunas notables lineas de cambio y 
de progreso. 
El desarrollo del trafico maritime exigió en efecto el acondicionamiento de los 
puertos, el perfeccionamiento de los instrumentes mercantiles y la regulación de los 
margenes del comercio. El siglo xviii apenas si construyó puertos nueves al ejemplo 
de Lerient, la sede de la Cempania francesa de las Indias, edificado en la anterior 
centuria, dejando a salvo las notables excepciones de San Petersburgo o Liverpool, 
que per otra parte se inscriben en un marce de referencia que es todavia el de las 
etapas précédentes. Hube por el contrarie una decidida veluntad de pener remedie 
a la insuficiencia cada vez mas evidente de las instalacienes de la inmensa mayeria 
de los puertos europees. 
El capitule esencial de la modemización pertuaria flie sin duda la ampliación 
de los muelles de piedra, que se convierte en une de los capitules mâs sobresalientes 
de la revolución de los transportes. La construcción de muelles, de diques, de 
escoUeras es una constante de toda la fachada maritima europea a le largo del siglo 
xviii hasta desembocar en algunos casos en una actividad realmente febril, como la 
desarrellada en Liverpool e mâs tarde en Londres, que en la épeca de las guerras 
napeleónicas conoce un verdadero dock boom. 
Otra actuación caracteristica ftie la intensificación de la lucha per conservar y 
aumentar el calade de los puertos. El mayor tonelaje de les barces obligó a poner el 
acento en la defensa centra la invasion de las arenas, contra la subida de nivel de los 
fondes marines, un riesgo permanente de les puertos antigues. La construcción de 
diques, la acción de dragade, la intervención de pentones son una practica habitual 
en unes puertos obligados a incrementar su capacidad de acogida de grandes 
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embarcaciones. Frente al muelle se desarrollan asimismo los establecimientos re-
queridos por una actividad comercial en auge. En algunos casos surgen barrios 
enteros que albergan a las gentes de mar. En la mayona proliferan los almacenes para 
las mercancias, las casas de consignacion, las tabemas y las posadas para la poblacion 
marinera, los depositos de sal, las tiendas de viveres y de efectos navales. La 
urbanizacion del conjunto, asi como el mantenimiento de las obras acometidas corren 
a veces a cargo de organismos especializados que ejercen su autoridad sobre el puerto 
concebido como una unidad funcional. 
Dos ultimos frentes son atendidos por la renovacion portuaria del Setecientos. 
Por un lado, se produce la normalizacion de los servicios aduaneros, con la 
publicacion de los aranceles, con la construccion de nuevos edificios o con la 
dedicacion especifica de algunos muelles al control fiscal. Por otro lado, se perfec-
ciona el sistema de control sanitario, con la regularizacion de las visitas de los buques 
y la imposicion de cuarentenas, con la extension de las patentes y boletas de sanidad 
y con la construccion de lazaretos, especialmente en el Mediterraneo, donde el 
impacto de la peste de Marsella conciencia del peligro de contagio a las autoridades. 
Al lado de la infraestructura portuaria, a lo largo del siglo progresan los 
instrumentos del comercio mantimo. Por un lado, las compaiiias mercantiles conti-
nùan una evolucion que no se ha detenido a lo largo del Antiguo Regimen, pero las 
transformaciones se suceden a un ritmo lento, distinto para las distintas regiones, y 
no poseen el caracter acelerado presente en otros ambitos de la vida económica. Asi, 
si por un lado las compaôias privilegiadas conocen su canto de cisne, la liberlad de 
comercio no acaba de imponerse en el trafico intemacional, mientras que las 
sociedades siguen siendo en su mayoria familiares, de dimensiones modestas y dando 
entrada solo paulatinamente al principio de responsabilidad limitada y a la libre 
transferencia de las participaciones en la empresa. 
La navegacion comercial conoce un progresivo proceso de division de fiincio-
nes. Rétrocède decididamente la figura del patron, que dirigia la nave, contrataba la 
tripulacion, vigilaba la carga y realizaba las transacciones. Ahora, el sobrecargo se 
ocupa de la mercancia a bordo, mientras el consignatario se hace cargo de las remesas 
una vez la nave ha tocado puerto. Del mismo modo, un corredor especializado se 
ocupa de ofrecer la lista de los barcos disponibles aceptando generos a flete y la 
nomina de las casas aseguradoras opérande en la plaza. Y finalmente, se perfeccionan 
los contratos de flete y de tripulacion, mientras se régula con creciente minuciosidad 
las fiinciones de la marinena. 
Sin marcar una ruptura con las etapas anteriores y sin representar el cambio 
cualitativo que solo traera la revolucion liberal, el siglo xviii concede apreciable 
atencion al perfeccionamiento legal del comercio. Es un hecho observable el progreso 
de la codificacion mercantil y la creacion de nuevas instituciones, que adaptan a los 
nuevos tiempos una tradición antigua, como es el caso de los Consulados o de las 
Camaras de Comercio. 
Finalmente, el siglo xviii modifica la situación de los instrumentos financieros 
estrictamente mantimos. En el campo del credito el hecho mas relevante es el 
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paulatino déclive del prestamo a la gruesa, un sistema tradicional que se hace mas 
oneroso y arcaico a medida que avanzan los anos, hasta convertirse, como ha sido 
senalado para Marsella, en «el recurso de los pobres y los indigentes» Aunque esta 
descalificacion no supone en modo alguno su desapancion del honzonte mercantil 
setecentista, se asiste a la lenta sustitucion de este instrumento estnctamente mantimo 
por el credito de caracter intemacional que exige una fuerte disposicion de capitales 
y una amplia comunicacion entre las distintas plazas portuanas 
Los seguros mantimos presentan en el Setecientos una fisonomia tradicional, 
manifiesta en la fragmentacion de todas las operaciones que revisten cierta enverga-
dura, a fin de repartir los nesgos de cada operacion entre un amplio numero de 
aseguradores y de repartir los nesgos de cada asegurador entre un amplio numero de 
operaciones Sin embargo, tambien en este caso es posible comprobar la tendencia 
a la concentracion y a la apancion de companias especializadas, un fenomeno precoz 
en algunos puertos como Nantes, pero tardio en la mayona, en Burdeos, en Cadiz, 
en Barcelona 
Finalmente, se produce una regulacion de las areas marginales del comercio 
mantimo Por un lado, la potenciacion de las lineas regulares del trafico intemacional 
limita la importancia del contrabando que se retrae asimismo ante la expansion de 
la libertad de comercio, la reduccion de los aranceles aduaneros y el mismo incre-
mento del volumen del trafico, que élimina parte de los incentives del comercio 
especulativo de epocas antenores Por otro lado, la recuperacion de los barcos y los 
generos naufi-agados se convierte en un negocio regulanzado y en un ramo economico 
que produce abundante legislacion y abundantes pleitos judiciales, notables progresos 
tecnicos en el campo del salvamento submanno y notables bénéficies economicos a 
los interesados Finalmente, la actividad corsana es objeto de una minuciosa regula-
cion entre las naciones europeas, al tiempo que una eficaz accion policiaca y la firma 
de sucesivos tratados de paz con las potencias islamicas hacen retroceder el 
multisecular corso mediterraneo 
Pesé al retroceso del corso y a la regulacion del corsansmo en tiempos de guerra, 
las presas siguen siendo importantes tanto para los armadores gaditanos de la Carrera 
de Indias como para los armadores londmenses de fines de la centuna Es un ejemplo 
evidente de las multiples relaciones sostenidas por la economia mantima con la 
politica belica de los Estados del Antiguo Regimen La Manna de guerra protege los 
barcos mercantes y las rutas comerciales, pero constituye un competidor incomodo 
a la hora del enrolamiento de la gente de mar o a la hora del aprovisionamiento de 
madera La Manna de guerra es un gran cliente para los proveedores navales y con 
sus arsenales puede generar un proceso local de expansion economica, pero consume 
una parte considerable de los presupuestos estatales fi-enando la inversion en otros 
campos La guerra mantima es la ocasion de grandes négocies especulativos, pero 
mas fi-ecuentemente interrumpe el funcionamiento de fiiictuosas cémentes comer-
ciales Los canenes de les barcos abren nuevos mercados y nuevos honzontes al 
comercio de la nacion vencedera, son un instrumento del impenalismo economico, 
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pero la economia mantima no puede desarrollarse en un estado permanente de guerra 
y necesita la segundad de las aguas para garantizar sus posiciones El final de las 
guerras napoleonicas abnra un largo penodo de paz en los mares que contnbuira a 
la expansion de la economia capitalista del siglo xix 
He 
* * 
En conclusion, para la economia mantima del siglo xviii puede hablarse de 
madurez, pero no de revolucion La pesca, aunque desarrolle su sector industnal, 
caractenzado por la actividad en aguas lejanas, la manipulacion de las capturas y la 
comercializacion del producto, se desenvuelve en un cuadro orgamzativo conocido 
desde el siglo xvi La construccion naval, que produce un numero siempre creciente 
de unidades, es todavia el dominio de los veleros (movidos por el viento y no por 
la maquina), el dominio de los carpinteros de nbera (que trabajan en talleres 
artesanales) y el dominio de los mercaderes (que dudan en convertirse en armadores) 
El comercio, finalmente, afina sus estructuras tecnicas y extiende redes cada vez mas 
tupidas por la geografia universal, pero el trafico no alcanza todavia los beneficios de 
la produccion masiva caractenstica del capitalismo industnal 
En defimtiva, puede decirse que las estructuras del Antiguo Regimen dominan 
la economia mantima durante el siglo xviii y (a pesar de la Revolucion Industnal) 
hasta bien entrado el siglo xix 
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MANŒUVRABILITY OF MERCHANT NAVY SHIPS 
A REVIEW OF DEVELOPMENTS SINCE 1900 
BY 
R. SMET 2 4 5 1 3 
Although naval architects and mariners do not always attach exactly the same 
meaning to the expression "manoeuvrability", broadly speaking they mean in fact the 
same thing '. 
Some authors, however, write about the "navigational properties of a ship" ^ by 
which they mean the ship's speed, seakeeping, stability and manoeuvrability. In this 
context, manoeuvrability is limited simply to course changes by means of the rudder. 
For mariners manoeuvrability means much more. The term covers among other 
things (and I quote only the most important) : 
— speed and speed control ; 
— stoppig capability ; 
— course stability ^ sometimes called dynamic stability, in this sense meaning the 
ability of the ship to stop turning when under way and follow a straight course when 
the rudder is held amidships '' ; 
— turning capability, which means that the ship responds quickly to the rudder and 
that the size of the turning circle is acceptable. 
The manoeuvrability problem, or more precisely the ship's behaviour problem, 
can schematically be represented as follows (fig. 1). 
It is clear that the ship's behaviour will be determined by a number of constant 
and variable ship-intrinsic elements, by the environment and, last but not least, by the 
' For definitions, see among others R AMERDORFFER, Manovnereigenschaften von Schiffen, in 
Hansa, No 1, 1978, pp 25-28 , P DLVAUCHELLE, Dynamique du navire. Pans, 1986, pp 136-166 , 
Focus on Manœuvrabihty, in Marine Week, January/February 1977, pp 31-47 , C GLANSDORP, Sturen 
en stuureigenschappen van zeer grote schepen, in Schip en Werf, No 13, 1970, pp 263-275 , 
B NiZERY, La manœuvre des navires, in Nouveautés Techniques Maritimes, 1977, p 88 , K. RAWSON 
& E TuppER, Basic Ship Theory, vol 2, London, 1983, p 476 
^ i YixwsjyiMim., Geschiedenis van het scheepsbouwkundig modelonderzoek, m Schip en Werf, No 15, 
1986, p 266 
^ Course stability may be positional motion stability, directional stability or straight-line stability 
•* D CLARKE, Considerations of Shiphandhng in Hull Design, in Conference on Shiphandling, 




x>-* Shiphandlar ^ < > 
Ship's behaviour 
Fig. I. — The ship's behaviour problem. 
shiphandler himself, as any difference between the ship's actual behaviour and the 
behaviour required calls for action on the part of the shiphandler. 
Constant ship-intrinsic elements include : 
— shape of the hull ; 
— type and capacity of the propulsion plant ; 
— number, type and position of the propelling devices (one or more propellers) ; 
— type, dimensions and position of the rudder or rudders ; 
— availability of manœuvring auxiliaries such as transverse thrusters. 
Variable ship-intrinsic elements that certainly should be mentioned are : 
— draught and trim ; 
— loading condition and weight distribution ; 
— state of marine fouling. 
As to the environment, the following elements constitute important outside 
influences : 
— wind and state of the sea ; 
— current ; 
— depth and width of the fairway ; 
— proximity of other vessels. 
Finally, as long as vessels are manned, the ship's behaviour will, to a large extent, 
be determined by the shiphandler. His theoretical background, acquired during 
nautical training, the information available to him on ship and environment, as well 
as his experience are important factors influencing the final behaviour of the ship. 
It goes without saying that changes with regard to manoeuvrability that have 
occurred this century concern only the "ship" and "shiphandler" blocks in our 
schematic representation. 
An attempt is made here to indicate very briefly the most salient and relevant 
changes in respect to ship behaviour that have come about since the beginning of the 
20th century. 
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In most cases our choice has been restricted to those things which are of interest 
to the practical shiphandler rather than the naval architect. 
Let us first consider the "ship" block in the schematic representation of the 
problem. 
Speed and speed control, extremely important elements for the shiphandler, are 
intimately related to hull shape, propulsion plant and propeller(s). 
Scientific-minded shipbuilders have been interested in the influence of hull shape 
on the navigational performance of ships since as long ago as the 17th century. 
Indeed, model experiments were then already being carried out by Fortree, Witsen 
and others ^ 
A lot has changed since. Considerable advances have been made in the study 
of hull shape and ship's resistance, and names such as Russell, Rankine, Froude, 
Tidemann, Reech and innumerable others form the pre-twentieth century history of 
shipbuilding and shipbuilding research. The improvements realised in this field since 
then will be dealt with later by Doctor Oosterveld \ 
The evolution of the propulsion plant since 1900, with, at the outset, the gradual 
introduction of diesel engines and turbines replacing the old steam engines, and later, 
afl;er World War II, the supremacy of the diesel engine with its steadily improved types 
as far as efiiciency, capacity and manoeuvrability are concerned will be treated by Prof. 
Lederer \ However, I want to mention two elements in this respect which, from the 
point of view of the shiphandler, have enormously improved the ship's manœuvra-
biUty, namely : 
— the increased reliability of the propulsion plant in respect of quick and safe starting 
and reversing of the engines ; 
— and of course the automation and the remote control of the plant. 
The history of the propeller, the most effective way of converting engine power 
into thrust, goes a long way back in time. Let us simply mention that as far back as 
the year 1752, Bemouilli received an award from the French Academy of Sciences 
for the construction of a wheel equipped with wooden inclined planks fixed on 
spokes '. 
Much later after the invention of the propeller, theories on the propeller action 
were developed '. Since the thirties it has been possible to calculate and construct 
' G. BAKER, Development of Hull Form of Merchant Vessels, in : Transactions of the North East Coast 
Institute of Engineers and Shipbuilders, 1937-1938, p. 66 ; N. WITSEN, Scheepsbouw en bestier, s.I., 
1671, p. 274. 
' M. OOSTERVELD, Advances in Maritime Hydrodynamic Research during the Last Century, Industrial 
Revolutions and the Sea (19th-20th Centuries), International Colloquium, Brussels, 28-31 March 1989. 
' A. LEDERER, L'évolution de l'appareil moteur des navires. Industrial Revolutions and the Sea 
(19th-20th Centuries), International Colloquium, Brussels, 28-31 March 1989. 
* W. VAN LAMMEREN, Weerstand en voortstuwing van schepen, Amsterdam, 1942, p. 113. 
' J. PASCAULT, Des progrès et de l'état actuel de la technique des hélices marines, in : Nouveautés 
Techniques Maritimes, 1961, pp. 143-157. 
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propellers with great precision, based on the theory, which was quite impossible 
before. 
Experimental research is still necessary as a check on calculated propellers, but 
also in order to determine the cavitation properties of the propeller as well as the 
interaction between ship and propeller '". 
A theoretical study of the capacity/revolution characteristic of the engine/ship 
propeller system shows that a monobloc propeller can use the Ml engine capacity for 
one particular speed and one typical loading condition of the ship only. 
For all other speeds and loading conditions the available capacity is underuti-
lized. Indeed, in order to make fall use of the capacity of the power plant, the 
propeller should have a controllable capacity/revolution characteristic, namely a 
mechanism making it possible to adjust the pitch of the propeller, a mechanism to 
control the position of the rudder blades. 
As long ago as the nineteenth century experiments were being carried out with 
so-called pitch propellers. In 1849 a pitch propeller with a spring mechanism was 
devised by R. Griffiths, while in 1901 Zeise constructed a propeller with partially 
movable propeller blades ". 
It was the German-Swiss concern Escher-Wyss, however, which undertook the 
construction of pitch propellers, while all previous attempts to manufacture a 
serviceable pitch propeller had stranded on mechanical difficulties. The Escher-Wyss 
concern developed the pitch propeller, taking advantage of its experience with the 
well-known Kaplan water turbines '^ 
As engine power increased and propellers became larger, the initial mechanical 
actuators were not strong enough to overcome the high blade forces. From 1934 on, 
oil hydraulic power was introduced to change the blade position over the whole range 
of pitch : from fall ahead through neutral pitch to fall astern, and vice versa. In fact 
this marked the first breakthrough with the controllable pitch propeller ' \ 
Over the fast few decades many manufacturers all over the world have improved 
the pitch propeller to such an extent that today it can be reversed from fall ahead to 
fall astern in about 8 to 10 seconds. 
Modem pitch propellers (fig. 2), controllable from the bridge or any other 
steering station, contribute enormouly to increasing manœuvrability and reliability. 
Let us mention in this cormection : 
— the stepless control of the position of the propeller blades, in other words the 
stepless control of the pitch ; 
'" J. VAN LAMMEREN a.o., The Wageningen B • Screw Series, in : The Society of Naval Architects and 
Engineers, no. 8, 1969. 
" J. DIRKZWAGER, Some Aspects on the Development of Screw-Propulsion in the 19th and Early 20th 
Century, in : 4th Lips Propeller Symposium, Drunen, The Netherlands, p. 193. 
" R. ScHWYZER, Verstellpropeller fur Schiffe, in : Schiffbau, 1935, p. 403. 
" Lips Controllable Pitchpropeller Type C Mark 3, Drunen, s.d. 
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Fig. 2. — Pitch propeller (Lips, Drunen, The Netherlands). 
— the fact that when manoeuvring the ship, the engine is continuously running, so that 
there is no need to stop, restart or reverse it ; 
— and finally, pitch propellers are also operational when running at very low speeds, 
which is of the utmost importance when manœuvring in restricted waters such as 
canals, docks, locks, etc. 
Contrarotating propellers, that means propellers placed one behind the other 
working in tandem, provide greater propulsion efficiency and higher speed and thrust 
with the same power (fig. 3). Such greater efficiency can be thought of as the result 
of two different factors : first, rotational losses can be avoided and, second, the load 
is divided between the two propellers. 
Contrarotating propellers were invented by W. Chuch in 1829 and J. Ericsson 
in 1836 ''*. Once invented, however, they simply remained an object of interest and 
study for professors and students in universities without any practical applications '^ 
Mechanical difficulties with complex structures and poor reliability have prevented 
the use of contrarotating propellers in normal ship propulsion, with a few exceptions 
(for instance on board submarines). Nowadays, contrarotating propellers are com-
" JARMO SAVIKURKI, Contra-Rotating Propellers, in : Hansa, No. 12, 1988, p. 657. 
' ' G. ROTA, Further Experiments on Contrary-Turning Co-Axial Screw Propellers, in : Transactions of 
the Institution of Naval Architects, 1922, p. 354. 
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bined with Z-drive equipment, and some manufacturers are currently trying to 
conquer the cargo vessel market with this type of equipment (fig. 4). 
The Z-drive, also called rudder propeller, considerably increases ship manoeu-
vrability. By virtue of the possibility of controlling the direction of thrust from this 
equipment through 360 degrees, the ship can be propelled by it under fiall control in 
virtually any direction (fig. 5). 
Rudder propellers (such as Schottel, Aquamaster, etc.) have already been used 
for ship propulsion (and steering) for 35 years, not only in tugs but also in cargo 
vessels, ferries and passenger vessels. 
Another particular type of propulsion equipment is the ducted propeller. A 
ducted propeller is one in which the screw operates within a shaped duct or tunnel, 
thereby increasing propulsion efficiency (fig. 6). 
The ducted propeller was invented by Kort and already in 1932, more precisely 
on 7th June of that year, trials were carried out at Minden, Germany. 
Since then ducted propellers have been installed not only on board tugboats and 
coasters but also on bigger cargo vessels and, since the seventies, even on board 
VLCC's. 
A special type of ducted propeller is the steerable ducted propeller, in which the 
whole duct is turned to affect steering. A vertical fin is usually installed at the exit of 
these ducts (fig. 7). 
Though perhaps somewhat less important for merchant navy vessels, the 
Voith-Schneider propulsion system must also be mentioned. Early British and 
American attempts to produce a vertical-axis propeller were carried to a practical 
conclusion by the Austrian naval architect Ernst Schneider, who formulated the 
correct law of blade motion '^ The device described in Schneider's original patents 
during the late twenties was constructed by the firm of Voith in 1929 and so the now 
well-known Voith-Schneider propeller was bom. 
The Voith-Schneider propeller comprises a rotor installed in the lower part of 
the hull and turning around a vertical axis, on which a certain number of blades are 
mounted, each of them also movable around a vertical axis. During one rotation, the 
blades oscillate by means of a specific mechanism so that at each point of the 
circumference of the rotor a thrust is given in a well-defined direction. From the 
bridge, the direction as well as the amount of thrust can be controlled. As was the 
case for the Z-drive, propulsion and steering are also combined in one piece of 
equipment (fig. 8). 
It was not until 1939 that for the first time a seagoing vessel, namely the 
"Helgoland" of 2.947 gross tonnage, was equipped with a Voith-Schneider propeller. 
Nowadays Voith-Schneider propulsion is widely used on tugboats, ferries and other 
vessels which frequently have to manœuvre, especially in restricted waters. 
" W. JUST, Theorie des Voith-Schneider Propellers,'m : Werft-Reederei-Hafen, 1939, p. 4. 
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Fig 4. - Z-drive with CRP. 
Fig. 3. — Contrarotating propellers. 
Fig. 5. — Rudder propeller (Z-drive). 
Fig. 6. — Ducted propeller. Fig. 7. — Steerable ducted propeller. 
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Fig 8 — Voith-Schneider propulsion. 
For centuries ships have been steered by means of rudders, and this is still so, 
except for the already mentioned Z-drive and Voith-Schneider propeller. 
The "ship-rudder" combination aims at effecting quick course changes when the 
rudder is activated, quick stopping of turning, good course keepig and small turning 
circles. Depending on the type of ship and her trade, one or more of these objectives 
will be more important than the others. 
Single-plate rudders (fig. 9), almost universal 40 or 50 years ago, have since 
been superseded by castings or welded fabrications streamlined in form '^ Many 
different designs have been produced, most of them based on the results of experi-
ments on rudder-equipped single- and multi-propelled ship models. A lot of research 
" F. LAST, Rudders and Sternframes, Lloyd's Register of Shipping, London, s d , p 1 
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Fig. 9. — From single-plate rudder to modem type rudders. 
has been done on shape and dimensions of the rudder blade, on horizontal sections 
of the rudder blade, on the influence of the shape of stem frames, and so on '^ 
The Ust of rudder types designed during the 20th century, all designed to 
improve steering and reduce resistance, is quite long. Some in particular are worth 
mentioning, such as the Rettner rudder, the Star contrarudder, the Oertz rudder, the 
Simplex balance rudder, the Becker rudder, and many others ". 
The Schilling rudder deserves to be mentioned separately. This rudder, with a 
special hydrodynamic profile, makes it possible to use rudder angles as high as 75 
degrees. At these helm positions the propeller slipstream is diverted by more than 90 
'* G. RliGEL, Vergleichsversuche am Rudermodelle, in : Schiffbau, 1940, pp. 167-189 ; HEBECKER, 
Manövrierversuche mit Modellen, in: Werft-Reederei-Hafen, 1934, p. 181 ; A. VAN LAMMEREN a.o., 
Weerstand en voortstuwing van schepen, 1942, pp. 304-317. 
" V. BINGHAM, Schilling Rudder Developments, in : Conference on Shiphandling, Plymouth, November 
1977, pp. 158-165; E.CHICOT, Construction du navire de commerce, Paris, 1960, pp. 273-279 ; 
M. DENNY, The Design of Balanced Rudders of the Spade Type, in : Transactions of the Institution of 
Naval Architects, 1929, p. 117; A. FLETTNER, Mein Weg zum Rotor, Leipzig, 1926; G. FLÜGEL, 
Vergleichsversuche an Rudermodellen, m : Schiffbau, 1940, pp. 167 & 189 ; J. GUGELOT & A. HELWIG, 
Scheepsbouw, Amsterdam, 1962, pp. 237-253 ; K. RAWSON & E. TUPPER, Basic Ship Theory, vol. 2, 
London, 1976, pp. 502-508 ; W. VAN LAMMEREN a.o.. Weerstand en voortstuwing van schepen, Ams-
terdam, 1942, pp. 285-323 ; R. WERELDSMA, Modelproeven ter bepaling van kritieke trillingen in de 
roeruithouder van een "Mariner" scheepsroer, in : Schip en Werf, No. 14, 1960, pp. 394-400. 
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degrees, which results in a rapid helm response to course alterations and, when 
manœuvring at rest, permits a vessel to turn within its own length. 
Another very particular one, certainly, is the active rudder. In the rudder blade 
a remote-controlled electromotor is installed, powering a small ducted propeller, 
which is in line with the main propeller shaft (fig. 10). 
Fig. 10. — Active rudder. 
Instead of the maximum 3 5-degree rudder angle for normal rudders, 90 degrees 
is allowed for the active rudder when manœuvring at slow speeds, producing a 
transverse thrust in this position °^. 
It is not only the rudder itself that has been considerably improved this century 
but also the complete steering equipment, comprising the bridge equipment (wheel 
or tiller), transmission to the steering gear, the steering gear itself and transmission 
of the steering gear movements to the rudderstock and rudder. 
It is the complete steering equipment which enables the rudder to be kept 
amidships and the rudder angle to be altered for coursekeeping and changing heading. 
At the beginning of this century handsteering, that is to say moving the rudder 
by hand, was still in use on smaller ships. On bigger vessels, however, handpower had 
already been replaced by steampower. 
Initially, the steam steering gear was located near the bridge and the transmis-
sion to the rudder was a mechanical one. Later on the steering gear was installed near 
the rudderstock and transmission was effected by hydraulic or electric means. 
Since the disappearance of old steam engines on board ships, steering gears are 
of the electric-mechanical type or the electric-hydraulic type, enabling manœuvres to 
be executed easily and quickly. 
Another remarkable improvement this century in respect of steering is the 
automatic pilot. It was aboard the Standard Oil tanker "J. A. Moffett" in 1923 that 
" Erfahrungen mit dem Aktiv- und Querstrahlruder auf dem Frachter "Ville de Nantes", in : Hansa, 
April 1963, p. 761. 
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the Sperry Gyro Pilot was nicknamed "Metal Mike", a term known by mariners the 
world over today '^. 
The automatic pilot is replacing the helmsman and, it must be admitted, doing 
a far better job of steering the ship (fig. 11). The automatic pilot, used in ships the 
world over, is nowadays really a very sophisticated piece of equipment allowing the 
ship to be steered taking the wind and state of the sea, etc., into account. 
Oti i rvd heading 
-o Auto mat ic pilot S loo r l ns aquip mant 
W i n d , w a v a t 
•<)-
Fig. 11. - The automatic pilot. 
The introduction of transverse thrusters (bow- and stemthrusters), also called 
lateral thrusters, producing a transverse thrust, has meant a considerable improvement 
in ship manoeuvrability, which has found a practical application since the fifties. 
The idea was not a new one, however. Indeed, in the 19th century, during the 
changeover period from sail- to power-driven vessels, the first tests with transverse 
thrusters were already taking place. 
In a letter to the Lords of the Admiralty Foulerton drew attention to his "ship 
manœuvrer" in the following way : "The subject is, my Lords, the power of turning 
a ship so as to direct her head to any given point, independently of rudder and sails, 
a desideratum so long felt by practical seamen, and which, if possessed, would have 
prevented a long list of disasters in your annals..." ^^ . 
The tests with Foulerton's "ship manœuvrer" were executed at the Woolwich 
yard on board the collier "Stockton". The yard's report to the Lords of the Admiralty 
was convincing and I quote : "With reference to your memorandum of the 22nd 
instant, directing us to report on the trial of Foulerton's Ship Manœuvrer, we beg to 
acquaint you that we have this afternoon witnessed its operation in a most satisfactory 
maimer, on the new barge, to which it has been fitted, and that the vessel made a 
complete revolution in four minutes and twenty-five seconds, with ten men at the 
'^ SPERRY GYROSCOPE, The Gyroscope through the Ages, s.l.s.d., p. 18. 
^^  R. FOULERTON, A Letter to the Lords on the Ship Manœuvrer, London, 1846. 
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winches" . As can be seen, Foulerton's "ship manœuvrer" was a hand-powered 
device. 
The first generation of transverse thrusters, as already mentioned, was developed 
in the fifties. One of the first types was a Voith-Schneider propeller installed in a 
transverse rectangular tunnel. Later, contrarotating propellers, fixed and controllable 
pitch propellers were used instead (fig. 12). Problems such as cavitation and streams 
of turbulence in and at the ends of the tunnels were partially or completely solved in 
the meantime by adapting the tunnel design ^\ 
Fig. 12. — Transverse thrusters : some variants. 
One particular thruster is the so-called azimuth thruster. It is a thruster of the 
ducted propeller type which can be lowered beneath the hull to provide a transverse 
thrust or a thrust over the complete 0- to 360-degree arc. 
Transverse thrusters, ensuring better manoeuvrability in the low speed range, 
contribute to meeting the demand of ship operators for shorter stays in port and thus 
quicker turn-rounds. 
A first item to be dealt with in respect of the "shiphandler" block in our 
schematic representation is the education and training of mariners. 
" R. FOULERTON, op. cH 
" M. VISCONTI, Applications nouvelles du réacteur d'étrave en Y, in : Nouveautés Techniques Maritimes, 
1972, pp. 105-109; Thrusters for Manœuvrability, in: The Motorship, January 1981, pp. 67-75 ; 
Schottel-Jet-System, leistungsfàhige Flachwasserantriebe, in: Hansa, 1981, pp. 922-923 ; B. GLEISZ, 
Ausführungsformen von Querstrahlsteurn in: Seewirtschaft, No. 3, 1978, p. 133; O. LORENZ, Der 
K-Strahler, in : Hansa, No. 5, pp. 389-392 ; D. RIDLEY, Effect of Tunnel Entrance Configuration on 
Thruster Performance, in : Marine Technology, January 1969, pp. 60-65. 
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It can be said that during this century and even nowadays, shiphandling training 
has been and still is mainly theoretical, received by students while at nautical college 
and, thereafter, followed by "on the job" training. 
Textbooks on shiphandling used at nautical colleges during this century give a 
fairly good idea of what has been taught ^^  Comparing these textbooks, one notices 
that the same topics are dealt with in almost the same way at nautical colleges all over 
the world and that not so much changed until the late sixties. From that moment on, 
a more complete theoretical insight was given to nautical students ^ '. 
Practical shiphandling training of students at nautical colleges was and is still 
limited in most cases to manœuvring small boats, such as lifeboats. Of course, it 
cannot be denied that this elementary practical training has some merit. Indeed, once 
the principles have been acquired, it is then important to learn how to apply them 
in more realistic situations. 
Although "on the job" training should not be underestimated, it is a fact that safe 
practice and economics make "on the job" training impractical. 
A much better complement of shiphandling fundamentals is to be found by 
appealing to simulation techniques. 
The potential use of scale models or real-time shiphandling (and navigation) 
simulators for training as well as for operational analysis has been recognized since 
the advent of the supertankers over 20 years ago. 
Simulation techniques provide a means of studying the total man-ship environ-
ment system, of making captains and officers familiar with the properties of the system 
and so of improving their skills. 
Radar simulators were one of the earliest devices used for additional training. 
Originally intended as a means of instructing mariners in the correct use of radar, as 
soon became evident they could provide watchkeeping officers with useful experience 
in navigation and collision avoidance, especially in bad visibility. Lack of visual 
display, however, limits their capability for training in shiphandling. 
The year 1967 saw the first major step forward with the opening of the lake at 
Port Revel near Grenoble in France. Scale models (1/40, 1/25) were used, large 
enough for a person to position himself in the model with the same relative field of 
view that he would have from the wheelhouse of an actual ship. Although the models 
at Port Revel do not claim to include an exact reproduction of the bridge, the controls 
(for speed, rudder angle, etc.) are the same as those found in a real ship. 
" C. BROWN, NichoU's Seamanship and Nautical Knowledge, Glasgow, 1953 , G DANTON, The Theory 
and Practice of Seamanship, London, 1974 , S DE BOER, Manœuvreren met zeeschepen, Amsterdam, 
s d , S DE BoER & J SCHAAP, Zeemanschap voor de G H V ,\o\ 2, Amsterdam, 1965 , DE KERVILER, 
Traite de Manœuvre, Pans, 1957 , D GLADISCH & H SCHULZE, Leitfaden der Seemann^chaft, Berlm, 
1935 , ISABEY ao . , Manuel du Manœuvrier, Pans, 1910 , G MASSENET a.o , Greement manœuvre et 
conduite du navire a voiles et a vapeur, 2 vol, Pans, 1915-1918 , MÖLLER-KRAUSZ, Schiffifuhrung, Berlm, 
1925 , T NOORDRAVEN & S DE BOER, Zeemanschap, Amsterdam, 1947. 
^' K. GLAS & J. SCHUTTE, Zeemanschap voor de grote handelsvaart, vol 4, Amsterdam, 1976, 
H HILGERT, Manoverkennwerte in der Schiffsfuhrung, Berhn, 1976. 
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All influences of the environment such as shallow water, bank effect, proximity 
of port structures and other ships (ship interaction) are realistically taken into 
account 
The lake at Port Revel, an area of about 40,000 square metres, was carefully 
graded to provide shallow water areas, and a representative section of the Suez Canal 
has been constructed as well as single point moonngs, piers, etc (fig. 13) 
0 1/3 I N X 
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Fig 13 - The lake at Port Revel Grenoble (SOGREAH, France) 
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It is obvious that, in order to respect the law of similitude, a contracted time 
scale is to be applied when using scale models. Experience has indicated that this 
detracts little from the training, while it does enable one to perform more manoeuvres 
in a specific time. 
The 1970s saw the introduction of computer-steered simulators with visual 
display. Two shiphandling simulators were ready for commercial use in Holland by 
the latter half of 1971. 
Computer-steered shiphandling simulators are very complex pieces of equip-
ment, comprising — among other things — a simulated bridge, a projection system 
with screen, a control station for the instructor, and a central computer. The bridge 
is elaborately equipped with all instruments currently available for navigation as well 
as for manœuvring (fig. 14). 
I IMAGE GENERATOR I 
Fig. 14 — Computer-Steered simulator. 
Although simulators have their limitations (for example, the angle of view from 
the wheelhouse is sometimes limited to a certain number of degrees to starboard and 
to port), they can produce a very realistic interpretation of actual situations if, of 
course, sufficient information about the ship and the environment is fed into the 
computer. The information about the ships used during simulations can be very 
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comprehensive. For instance, the results of spiral tests, turning circles, zig-zag tests, 
stopping manoeuvres, stopping curves and deceleration curves, etc., for fully laden or 
ballasted ship, manoeuvring in deep or shallow water, may be given. 
Simulators also have great potential as a means of developing bridge discipline 
and a better understanding of the value of different instruments relative to circumstan-
ces and conditions. 
The availability of pertinent manoeuvring data of one's own ship is certainly of 
the utmost importance to the shiphandler. At the beginning of this century far less 
information was available on board for captains and officers. And even much later, 
after World War II, the information gathered during the ship's sea trials was very often 
rather scarce or unavailable to the mariner. As an example, in the "Sea trial results" 
booklet of one of the first so-called automated ships '^ only the following items could 
be found : speed, acceleration data, stopping distance and stopping time, turning 
circles over starboard and port for lull-ahead speed, and steering gear tests. All these 
tests were carried out for the ship in ballast condition. 
Fortunately, in the meantime, proposals that ships over a certain tonnage should 
keep a booklet on the bridge giving certain pertinent manœuvring data turned into 
a firm requirement by Governments. 
On the 12th October 1971 the "Recommendation on information to be included 
in the manœuvring booklets" was adopted by IMCO, the Intergovernmental Maritime 
Consultative Organization. 
Although the information required by IMCO was rather brief, this certainly 
marked an important step forward. 
At present IMO, the International Maritime Organization, formerly IMCO, has 
prepared a new resolution *^ named "Recommendation for the Provision and Display 
of manoeuvring information on board ships". This recommendation is divided into 
three parts, namely : 
— display and graphs to be posted on the bridge " ; 
— a pilot card to enhance communication between master and pilot °^ ; 
— a detailed manoeuvring information booklet for study by the master and navigation 
officers. 
The information referred to in the above-mentioned IMO resolution, especially 
in the detailed manoeuvring information booklet, is certainly abundant. Indeed, 
mariners find ample information on manoeuvring characteristics of their ships for 
deep and shallow water navigation, such as : course change performance, turning 
circles, accelerating turns, yaw checking, man overboard and course deviation 
" M.S. "Mokaria", Sea trial results, 1964. 
^^  IMO, Resolution A.601 (15). 
" See annex 1. 
°^ See annex 2. 
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manœuvres, lateral thrusters capabilities, stopping capability, acceleration and decele-
ration performance, and so on. 
Undoubtedly there is also a great deal of benefit to be obtained in shiphandling 
by using information about one's own ship and the environment, supplied by the 
modem technological equipment available since the end of the second world war, 
such as radar, rate of turn indicators, doppler logs, doppler docking devices, etc. 
The time available here today has not allowed me to make more than a very brief 
and as I am well aware, incomplete review of the development in manœuvrability of 
merchant navy vessels during this century. Particular items such as braking devices 
for stopping especially big ships, rotating cylinder-rudders and other equipment and 
instruments have not even been mentioned. Nothing was said either about bridge 
design, bridge lay-out, which may certainly affect, albeit indirectly, the final behaviour 
of a ship. 
Looking back and comparing the oldtimers at the beginning of this century with 
the modem ships of today, one can observe that, notwithstanding the increase in ship 
size, their manœuvring capabilities have improved enormously. Nevertheless, it is 
rather difficult to detect radical, revolutionary changes affecting the manœuvrability 
of merchant navy vessels that, at the time they were introduced, affected the ship's 
behaviour to any great extent. 
We may conclude by saying that during this century manœuvrability has 
undergone a step-by-step evolution accumulating, of course, the improvements of the 
past, an evolution that has certainly accelerated since the fifties. 
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Cette communication décrit les grandes lignes de l'évolution de l'appareil 
propulsif des navires depuis le XK* siècle jusqu'à ce jour. 
La vogue a été d'abord aux machines alternatives à vapeur avec ou sans 
condenseur et avec ou sans surchauffe ; puis, ce fut la turbine à vapeur avec les mêmes 
variantes. 
Au début, les chaudières étaient fort simples, mais vers 1850, la vapeur était 
produite dans des chaudières du type écossais à tubes à fumée ; avec l'augmentation 
de la puissance et de la pression, les chaudières à tubes bouilleurs se généralisèrent ; 
afin d'augmenter leur rendement, la circulation de l'eau et de la vapeur fut étudiée 
simultanément avec l'adoption de la surchauffe, de la resurchauffe, de l'économiseur 
et du préchauffage de l'air. 
Cependant, le moyen le plus radical pour augmenter le rendement est la 
suppression de la chaudière en brûlant directement le combustible dans les cylindres ; 
pour cela, il faut utiliser du combustible liquide. C'est ce que Diesel a réalisé dans des 
moteurs à piston-crosse avec aspiration de l'air à, la pression atmosphérique. 
On passe du moteur à 4 temps, réalisé en 1894 par Diesel, à celui à 2 temps, 
conçu en 1907 par les frères Sulzer. 
Depuis 1950, avec l'augmentation de la puissance, les grands moteurs sont 
conçus avec tige de piston et crosse, ils sont à 2 temps et brûlent du combustible 
lourd, avec injection mécanique ; les engins modernes sont suralimentés au moyen 
d'un turbocompresseur actionné par les gaz d'échappement. 
Ainsi, au cours des ans, le poids, le volume et la consommation de l'appareil 
propulsif ont décru progressivement pour une même puissance. 
Ci-dessous, les progrès des principaux types d'appareils propulsifs sont passés 
en revue dans leurs grandes lignes. 
2. Les machines marines alternatives à vapeur 
Les premières machines marines étaient horizontales ; ce type resta longtemps 
en vigueur sur les bateaux de rivière et sur les navires de guerre non cuirassés, de telle 
24514 
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manière que la machine était protégée par le fait qu'elle se trouvait entièrement sous 
la flottaison. Ces installations actionnaient des roues à pales fixes et, après 1842, des 
roues à pales articulées d'un meilleur rendement propulsif (fig. 1). 
Fig 1. — Roue à pales articulées. 
Les machines du type vertical furent adoptées par la marine marchande bien 
avant qu'elles ne furent introduites sur les navires de combat. Avec les machines du 
type vertical, c'en était fini des machines lentes et lourdes entraînant des roues ; 
dorénavant, la machine entraînait une hélice plus légère et tournant plus vite, d'où une 
réduction de poids considérable pour une puissance identique ; autre avantage non 
négligeable, le prix de ces installations était moindre. L'utilisation de l'hélice se 
généralisa. 
La machine marine à vapeur est conçue de façon à pouvoir inverser son sens de 
rotation. Les premières réalisations étaient compliquées, mais en 1820, Stephenson, 
en inventant la coulisse, apporta un progrès considérable dans le domaine de la 
machine marine de propulsion. L'inversion du sens de rotation de la machine était 
obtenue en attaquant le coulisseau au choix par l'un ou l'autre excentrique, en faisant 
varier la position de la coulisse. Ainsi, un excentrique servait pour la marche avant 
et l'autre pour la marche arrière ; si on désire tourner à vitesse réduite, il suffit de 
déplacer la coulisse de telle façon qu'elle occupe une position intermédiaire (fig. 2). 
Les premières machines fonctionnaient avec une pression de 100 à 200 k Pa ', 
la vapeur étant produite dans une chaudière cylindrique verticale du type le plus 
simple, mais fragile ; la machine actionnait des roues à pales fixes. Au milieu du xrx* 
siècle, les chaudières à tubes à fumée firent leur apparition et la pression monta entre 
300 et 500 k Pa. Entre 1850 et 1860, il était devenu courant d'utiliser des pressions 
de 500 à 700 k Pa et l'utilisation du condenseur à surface réduisait les pertes 
provenant des dépôts de sulfate de calcium contenu dans l'eau de mer, d'où un gain 
de 15 à 20%. 
' 1 k Pa = 1 kilopascal qui vaut environ 0,01 kg/cm^. 
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Fig. 2. — Couüsse de Stephenson. 
En traits continus, marche avant ; en traits interrompus, marche arrière. À gauche : admission 
externe ; à droite : admission interne («Kurbel» = manivelle ; «Schieberstange» = tige de tiroir ; 
«Exzenterstang = barre d'excentrique). 
À la même époque, deux améliorations furent introduites dans les machines 
marines. La chaudière cylindrique, connue sous le nom de chaudière écossaise, avec 
tube foyer de grand diamètre, à retour de flamme au travers de tubes à fiimée, le tout 
contenu dans un cylindre d'acier (fig. 3). La seconde amélioration consistait en 
l'adoption de la double expansion, ou «machine compound» ; cette solution s'avéra 
nécessaire lorsque la pression monta jusqu'à 700 et 800 k Pa ; ce progrés procurait 
une nouvelle économie qui peut être estimée à 30 et à 40% et survint pendant la 
décennie de I860 à 1870 (fig. 4). 
Pendant la décennie suivante, la pression flat portée jusqu'à 900 k Pa et on vit 
sur le marché des machines marines à triple et même à quadruple expansion. Lorsque 
la pression s'éleva jusqu'à 1200 k Pa, le gain de rendement atteignit 15 à 20% par 
rapport aux premières machines compound (fig. 5). 
Un ultime progrès pour améliorer le rendement des machines alternatives 
apparut vers 1910 ; c'est la turbine d'échappement pour abaisser la pression de 
détente de la vapeur, mais cette solution ne connut guère de succès à cause de la 
complexité pour reporter la puissance de cette turbine sur l'arbre de couche. 
Avec l'augmentation de la puissance et de la pression de vapeur, la marine utiUsa 
des chaudières à tubes bouilleurs, plus légères, plus solides et d'un rendement 
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Fig. 3. — Chaudière écossaise a tubes a fumée. 
Fig. 4 — Machine compound double. 
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supérieur à celles à tubes à fiamée (fig. 6). Vers 1890, Yarrow et Thomycroft 
défendaient, l'un les chaudières à tubes droits, l'autre à tubes courbes. La principale 
amélioration au début du xx*" siècle provint de l'utilisation du surchauffeur qui évitait 
de travailler avec de la vapeur saturée, source de condensation dans les cylindres, avec 
toutes les détériorations subséquentes. Cependant, la haute pression et la température 
élevée impliquaient l'utilisation d'huiles de qualité et à haute viscosité pour éviter le 
grippage des cylindres. 
L'augmentation des puissances fut à l'origine de mise au point de méthodes pour 
équilibrer les machines, de façon à éviter les vibrations dans la coque et dans les 
superstructures. 
Fig. 5. - Machine à triple expansion. 
Fig. 6. — Chaudière à tubes bouilleurs, 
type Babcock-Wilcox. 
47 
Yarrow, Schlick et Tweedy réussirent à mettre au point un système grâce auquel 
les parties en mouvement de la machine, par leur travail propre, annulaient les 
vibrations. 
La détente de la vapeur en deux, trois ou quatre étages est avantageuse, car avec 
la réduction de la variation de pression dans le même cylindre pendant l'expansion 
de la vapeur, la variation de température diminue. Lorsque la diminution de la 
pression, donc de la température, est divisée en deux, trois ou quatre étages, les 
variations de température dans un même cylindre sont plus faibles, ce qui réduit les 
inconvénients dus aux effets de la dilatation ou de la condensation. 
En tout cas, la température de surchauffe restait modérée, pas plus de 275° C, 
afin d'éviter les problèmes de lubrification. À l'admission du cylindre basse pression 
d'une machine compound ou du cylindre intermédiaire d'une machine à triple 
expansion, la vapeur est toujours saturée. 
Les machines à triple expansion sont souvent à quatre cylindres, l'échappement 
du deuxième cylindre étant dirigé vers deux cylindres basse pression, afin d'éviter que 
ces derniers ne soient de trop grandes dimensions et que le poids des pistons ne soit 
trop élevé ; cependant, pareille disposition complique la tuyauterie. 
3. La turbine à vapeur 
La turbine à vapeur fit son apparition vers 1897, mais les premières applications 
marines ne furent pas couronnées de succès, car leur rendement n'était pas assez 
élevé. La turbine devait tourner trop lentement et l'hélice trop rapidement, aucun des 
deux ne tournant à une vitesse leur convenant ; il en résultait une consommation plus 
élevée qu'avec les machines alternatives à la vitesse de croisière. En outre, les deux 
premiers destroyers, le «Cobra» et la «Vipère», après des essais officiels satisfaisants, 
furent perdus à la suite d'accidents qui n'avaient rien à voir avec le mode de 
propulsion. Cependant, durant des années, la Royal Navy ne voulut plus entendre 
parler de turbines pour ses navires. 
Pendant ce temps, vers 1901, la flotte commerciale mit en ligne un bateau à 
turbine pour le transport de passagers sur la Clyde. L'excellent service de cette unité 
conduisit à des turbiniers pour le service transmanche entre Calais et Douvres, ainsi 
qu'entre Newhaven et Dieppe. Deux objections étaient fréquemment émises à l'égard 
de l'utilisation des turbines. C'était d'abord la faible manœuvrabilité eu égard aux 
petites dimensions des hélices entraînées directement par une machine irréversible, 
et aussi la consommation élevée de combustible à la vitesse de croisière. 
Cependant, une roue indépendante de marche arrière fut installée dans l'enve-
loppe de la turbine du côté échappement, afin qu'elle tourne dans le vide du 
condenseur de façon à obtenir un effet de frein aussi faible que possible lorsqu'elle 
était entraînée dans le sens de la marche avant. Lorsqu'on inversait le flot de vapeur, 
la roue de marche arrière agissait d'abord comme un frein puissant, avant d'agir dans 
le sens de la propulsion en marche arrière. 
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Lorsque la roue de marche arrière tournait avec 20 à 25% de la puissance 
continue, elle développait un couple valant 35% de celui de la marche avant. Les 
essais ont montré que l'on obtenait une distance d'arrêt acceptable avec cette solution. 
Au cours de l'année 1910, la turbine à vapeur connaissait une nouvelle phase 
très importante de son évolution. Après essais avec une turbine de faible puissance, 
la Parsons Marine Steam Turbine Cy avait acquis le cargo «Vespasian» pour y installer 
une turbine avec réducteur de vitesse à la place d'une machine alternative à triple 
expansion. La modernisation du «Vespasian» fut une réussite, car, pour une consom-
mation de charbon identique, à plein régime, la vitesse était supérieure d'un nœud. 
Le réducteur à engrenages fut la solution pour la transmission de la puissance 
à l'hélice. À l'origine, on réalisait une solution de compromis pour l'attaque directe ; 
l'ensemble tournait à environ 2000 tr/min, trop faible pour la turbine, trop rapide 
pour l'hélice. Puis on utilisa une solution avec réduction de vitesse à un étage, la 
turbine tournant aux environs de 3000 tr/min et l'hélice vers 500 tr/min ; c'était déjà 
mieux, mais pas encore suffisant. Depuis qu'on a réalisé des réducteurs de vitesse à 
double étage de réduction, on peut adopter des turbines en deux corps, l'un haute 
pression et l'autre basse pression, avec rotors tournant vers 5000 tr/min et arbre 
d'hélice à lOOtr/min, soit un rapport de réduction de l'ordre de 1/50 (fig. 7). 
La vitesse réduite de l'arbre de couche conduisait à des hélices de grand 
diamètre. Ce n'est qu'à partir de 1930 que la propulsion par turbines connut une 
certaine vogue. Elle fut adoptée surtout pour les pétroliers de grandes dimensions. 
Fig. 7. — Turbine avec corps HP a action et corps BP a reaction ainsi qu'un réducteur de 
vitesse à deux étages de réduction. 
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lorsqu'on ne trouvait pas de moteur diesel de puissance suffisante sur le marché, mais 
aussi sur les paquebots pour le confort des passagers, vu l'absence de vibrations, 
celles-ci constituant un mal inhérent à toute machine alternative. 
En fait, la turbine ne se justifie que pour des puissances supérieures à celles des 
moteurs diesel qu'on trouve de façon courante sur le marché, soit 23 450 kW ^  (ou 
32 000 ch.). En effet, alors que la consommation spécifique d'un grand moteur diesel 
moderne n'est que de 170 gr/kWh, celle des meilleures turbines de propulsion est de 
250 gr/kWh, soit 50% de différence ; à noter que les diesel actuels consomment un 
combustible aussi lourd que celui brûlé dans les chaudières. 
Revenons-en aux turbines ; elles sont de deux types selon la forme des ailettes 
fixes et mobiles. Au début, on détendait la vapeur depuis la pression du timbre jusqu'à 
celle de l'atmosphère, ou du condenseur, si on en installait un, dans une couronne 
d'ailettes fixes à l'entrée de la turbine. La vitesse de la vapeur était très grande, d'où 
des pertes de rendement ; pour réduire ces pertes, on divise la chute de pression en 
plusieurs étages de pression comportant chacun plusieurs étages de vitesse ; il s'agit 
alors de turbines à action. On peut aussi diviser la chute de pression entre les ailettes 
fixes et celles mobiles du rotor ; on obtient alors une turbine à réaction. Ce sont celles 
de ce deuxième type qui sont les plus courantes sur les navires. 
On a intérêt à ce que l'inertie des masses tournantes du rotor de la turbine ne 
soit pas trop élevée. Pour réduire la longueur de la turbine, à l'entrée de celle-ci, on 
place une roue de Curtis à un, deux ou trois étages de vitesse, d'où une sérieuse 
réduction de pression au sortir de la roue de Curtis, qui est une turbine à action ; la 
suite de la turbine se présente comme une turbine de Parsons avec, tournant dans le 
vide du condenseur, la roue de marche arrière, souvent à 3 étages de vitesse. 
Sur les navires de la marine marchande, les installations motrices à turbine 
consomment généralement de la vapeur à 5000 k Pa de pression à une température 
de surchauffe de 450° C. Dans ces conditions, on a une bonne turbine ne donnant 
pas lieu à difficultés en cours d'exploitation. 
On trouve des installations à plus haute pression, à température de surchauffe 
plus élevée, mais elles ne se sont pas généralisées ni dans la marine marchande, ni 
dans les flottes militaires. Le moteur diesel a détrôné la vapeur étant donné sa 
moindre consommation et la suppression des chaudières, constituant un organe assez 
sensible. 
4. La propulsion nucléaire 
Dans la propulsion nucléaire, la chaudière est remplacée par un réacteur 
nucléaire qui produit de la vapeur destinée à alimenter une turbine de propulsion et, 
éventuellement, d'autres auxiliaires du navire. 
Dans le réacteur, on charge un élément fissile, de l'uranium enrichi U235 ; en 
se dissociant, il libère des neutrons qui, à leur tour, bombardent d'autres atomes en 
" 1 ch vaut 0,736 kW ou 1 kW vaut 1,36 ch. 
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dégageant un rayonnement P et y, dangereux pour l'homme, en même temps qu'il 
libère une importante quantité de chaleur. Pour obtenir la réaction en chaîne, il faut 
une masse critique ; pour rester maître de la réaction, on plonge plus ou moins 
profondément des barres de bore dans la masse critique, afin de régler la puissance 
dégagée. 
Les neutrons libérés lors de la fission sont extraordinairement rapides, or ce sont 
les neutrons lents qui fissionnent le plus facilement le U235. L'entretien de la réaction 
en chaîne exige de ralentir leur vitesse par un modérateur qui est le plus souvent de 
l'eau qui freine la vitesse des neutrons sans les absorber. Le circuit pénétrant dans le 
cœur du réacteur est à une pression de 20 000 k Pa, de telle façon qu'il n'y ait pas 
possibilité d'ébuUition massive ; l'eau sert à la fois de réfrigérateur et de modérateur. 
Elle constitue un circuit primaire qui passe par un échangeur thermique où elle 
réchauffe l'eau du circuit secondaire. Ainsi, on produit de la vapeur saturée sèche à 
une pression de 3000 k Pa et à une température de 310° C, qui alimente la turbine. 
Dés l'entrée dans cette dernière, la vapeur possède déjà un certain degré d'humidité ; 
finalement, avec la propulsion nucléaire, le fonctionnement de la turbine est de 
médiocre qualité comparé à celui des installations classiques (fig. 8). 
Fig. 8. — Reacteur nucleaire installé dans le navire. 
Évidemment, on pourrait améliorer le rendement en surchauffant la vapeur dans 
un surchaufiFeur avec un brûleur à mazout ; il s'agit cependant d'une complication 
qu'on évite. 
Avec ce genre d'installation à eau pressurisée, la vapeur passant par la turbine 
n'a pas pénétré dans le cœur du réacteur. Comme ce type de réacteur travaille à une 
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pression élevée, la cuve entourant le cœur est de forte épaisseur, ce qui conduit à un 
poids considérable. Pour éviter de soumettre l'équipage aux radiations, le circuit 
primaire est enfermé dans une enveloppe de sécurité dont l'accès est normalement 
interdit lorsque le réacteur est en fonctionnement. 
Pour garantir le réacteur contre les collisions, il est protégé par des cloisons 
d'abordage devant et derrière, ainsi que sur les deux côtés. 
Tout ceci, poids élevé, médiocre rendement de turbine, coût, fait que la 
propulsion nucléaire ne rencontre pas la faveur des armateurs. Ce genre de propulsion 
convient mieux pour des utilisations spéciales, comme les brise-glaces ou les sous-
marins qui doivent rester plusieurs mois éloignés de leur source d'approvisionnement 
en combustible. 
5. Les moteurs à combustion interne 
Nous l'avons vu ci-avant, une façon radicale d'améliorer le rendement de 
l'appareil propulsif du navire est la suppression de la chaudière, de façon à se passer 
de l'intermédiaire vapeur pour actionner les pistons dans le moteur. 
Le belge Etienne Lenoir fut le premier à avoir réalisé un moteur à combustion 
interne. En 1863, il avait concrétisé son invention en construisant un moteur à un 
cylindre fonctionnant à quatre temps, selon le cycle imaginé par le français Alphonse 
Beau de Rochas. 
Ce moteur fonctionnait au gaz enflammé dans le cylindre par une étincelle 
électrique. On dit, sans que j'en aie trouvé la preuve, qu'il aurait, lors du siège de Paris 
en 1870, équipé une vedette propulsée par moteur Lenoir pour briser l'encerclement 
de la ville, mais ce petit bateau, le premier équipé d'un moteur à combustion interne, 
aurait été détruit dans l'aventure. 
Il y eut aussi des petits bateaux à moteur à essence mis en ligne sur des rivières 
en Allemagne, notamment par des hommes comme Gottlieb Daimler et Carl Benz ; 
il s'agissait de petits moteurs rapides, de puissance inférieure à 27 kW (37 ch) ; 
l'essence très volatile, dont les gaz plus lourds que l'air s'accumulaient sous forme de 
vapeur dans le fond du bateau, comportait un risque d'explosion. 
Quoiqu'il en soit, c'est avec le moteur imaginé par Rudolf Diesel que commença 
réellement l'ère de la propulsion des navires par moteur à combustion interne. Il 
publia en 1893 une étude : «Théorie et réalisation d'un moteur thermique rationnel». 
Diesel, qui était un brillant thermodynamicien, s'avérait être plutôt un piètre 
réalisateur. Il s'écarta assez sensiblement de la version initiale qu'il avait imaginée et, 
au lieu de s'en tenir au combustible liquide, il essaya de brûler du charbon pulvérisé 
et de réaliser un cycle comportant une compression isothermique par injection d'eau, 
suivie d'une compression adiabatique à 2500 k Pa, une combustion isotherme et une 
détente adiabatique. 
Diesel, après divers avatars, eut recours à l'usine M.A.N., à Augsbourg ; il eut 
le mérite d'adapter la construction de son moteur aux réalités des expériences et de 
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persévérer dans son effort jusqu'à la mise au point du premier moteur, avec la 
collaboration de l'équipe de M.A.N. 
L'utilisation des combustibles solides présentait l'inconvénient de ne pouvoir 
éliminer les cendres, d'où usure et grippage faisant écarter cette solution. On en vint 
alors au combustible liquide qu'on injectait dans l'air comprimé à l'intérieur du 
cylindre où régnait en fin de compression une pression de 3500 k Pa. L'injection du 
combustible se faisait au moyen d'air comprimé à 7000 k Pa ; ce système d'injection 
présentait deux inconvénients ; le compresseur d'air à 7000 k Pa était difficile à tenir 
en ordre et l'air à 7000 k Pa, en se détendant dans la chambre de combustion, se 
refroidissait, d'où des difficultés d'allumage du combustible lorsque la température 
n'était plus suffisante pour que la combustion se fasse d'elle-même. 
Le remède à ces maux fiit l'invention de la pompe Bosch (fig. 9). Le mouvement 
des pistons, un par cylindre du moteur diesel, est commandé par un arbre à cames ; 
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Fig. 9. — Pompe Bosch. 
Position du piston pour divers débits. I. Plein débit : point mort bas ; II. Plein débit : fin de 
l'injection ; III. Débit moyen : point mort bas ; IV. Débit moyen : fin de l'injection ; V. Débit 
nul. 
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sur chaque came, un galet est appliqué par un puissant ressort. Au moyen d'une tige 
à crémaillère, appelée aussi cran de combustible, on peut faire pivoter les pistons 
autour de leur axe vertical, ce qui permet de régler la quantité de combustible injectée 
dans le cylindre à chaque cycle moteur. En effet, le combustible arrive par la gauche 
aux pistons de la pompe, l'ouverture de droite servant à recueillir, dans un petit 
réservoir, l'excédent de combustible ; la figure indique les positions du piston pour 
les différentes charges du moteur. Grâce aux pistons, munis d'une rampe hélicoïdale 
et d'une rainure verticale, il est possible de refouler tout le combustible par l'injecteur 
dans la chambre de combustion du cylindre (positions I et II), car dés que le piston 
entame sa course ascendante, les ouvertures de droite et de gauche sont obturées. On 
obtient la charge partielle en faisant pivoter le piston (positions III et IV) de telle 
façon que la rampe hélicoïdale découvre l'ouverture de droite après avoir parcouru 
une partie de la course ; il n'y a aucun refoulement de combustible vers l'injecteur si 
le piston présente la rainure verticale devant la lumière de gauche (position V), le 
débit de combustible, donc la puissance développée, étant nuls. 
Cette pompe, qui fut commercialisée vers 1925, rendait le fonctionnement du 
moteur diesel plus sûr et plus souple. C'est à partir de ce moment que l'utilisation 
du moteur diesel se généralisa pour la propulsion des navires de mer. 
N'empêche qu'avant l'invention de Bosch, la propulsion de navires de mer par 
moteur diesel commençait à se répandre. À l'exposition de Munich, en 1898, son 
moteur de 18,4 kW (25 ch) avait provoqué l'admiration des industriels car, à 
l'époque, il obtenait un rendement de 30%, alors que la machine à vapeur atteignait 
à peine 15% et le moteur à essence, 18%. 
Aussi en France, en Angleterre, aux États-Unis, au Danemark, en Belgique, on 
obtint des licences pour construire ce moteur à 4 temps brûlant un combustible 
liquide, sans allumage artificiel. 
Après M.A.N. à Augsbourg, Carels à Gand fut la deuxième firme au monde à 
construire pareil moteur de 66,2 kW (80 ch) dès 1902, mais ce n'est qu'en 1913 
qu'elle livrait un moteur de propulsion d'un navire d'une puissance de 1030 kW 
(1400 ch) pour l'Amirauté Anglaise ; c'était un beau succès pour la firme belge. 
Entretemps, dès 1903, la firme française Sauter-Harié installait un moteur diesel de 
18,4 kW à 360 tr/min pour la propulsion du chaland «Petit Pierre» et, la même année, 
un moteur de 88,3 kW (120 ch) à bord d'un sous-marin de la marine française. 
C'étaient les deux premières applications de ce genre dans le domaine maritime. 
Tous ces moteurs fonctionnaient avec un cycle à 4 temps ; sur la culasse, on 
installait au centre l'injecteur qui projetait le combustible pulvérisé aussi finement que 
possible en envahissant tout le volume de la chambre de combustion, ainsi que deux 
soupapes, une à aspiration de l'air comburant, l'autre d'échappement des gaz de 
combustion. Le cycle à 4 temps ne comporte qu'une course motrice sur quatre, ce 
qui assure un bon balayage du cylindre ; le diagramme pression (p) - volume (v) d'un 
moteur à 4 temps est représenté à la fig. 10. 
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Fig. 10. — Diagramme 4 temps. Fig. 11. — Diagramme 2 temps. 
(«Hubraum» = cylindrée ; «Einlafischlitze» = lumière d'admission ; «Auslafischlitze» = lumière 
d'échappement.) 
1-2 Aspiration 3-4 Détente 1-2 Remplissage 3-4 Combustion 
2-3 Compression 4-5 Détente 2-3 Compression 4-5 Détente 
3 Allumage 5-1 Échappement 3 Allumage 5-6 Échappement 
6-1 Balayage 
Les frères Sulzer, en leur atelier de Winterthur, imaginèrent le moteur à 2 temps 
sans soupape ; dans cette version, le diagramme p-v se présente selon la fig. 11. La 
culasse ne comporte plus que l'injecteur placé en son centre. Dans la chemise du 
cylindre et le cylindre, on a prévu des lumières d'échappement et des lumières de 
balayage par lesquelles l'air pénètre en légère surpression par rapport à la pression 
atmosphérique, 20 à 30 k Pa. C'est le piston qui, par son mouvement de va-et-vient, 
découvre et recouvre les lumières ; pour que l'air comburant ne soit pas refoulé par 
les gaz d'échappement, ces dernières sont plus hautes que celles de balayage. Leurs 
dimensions et leur orientation a donné heu à des études approfondies ; le balayage 
Sulzer est appelé le balayage transversal (fig. 12). 
Pendant ce temps, le prudent Lloyd's Register of Shipping avait dépêché le Dr. 
James T. Milton pour discuter avec Rudolf Diesel en personne et les audacieux 
constructeurs lancés dans l'aventure. Il y avait à examiner des problèmes de fatigue, 
de refroidissement, de conception de l'architecture du bâti et du soubassement, ainsi 
que d'adaptation et de fixation à la structure de la coque. 
Finalement, c'est en 1910 qu'un bateau océanique à moteur diesel reçut la 
classification du Lloyd's Register of Shipping ; il s'agissait du m/b «Vulcanus» de 
12001, construit à la Nederlandsche Scheepsbouw Maatschappij d'Amsterdam. Ce 
fut en 1912 que le premier bateau à moteur lut construit en Grande-Bretagne, chez 
Barclay, Curie et Co ; c'était le m/b «Jutlandia» qui fiit classé par la British 
Corporation. 
La vénérable firme danoise. East Asiatic Company, suivit le mouvement en 

















Fig. 12. - Cylindre de moteur à 2 temps à balayage transversal. 
«Selandia» et «Fionia», sisterships du m/b «Jutlandia» ; le chantier avait aussi construit 
les moteurs à 4 temps, simple effet à huit cylindres, développant 1546 kW (2100 ch). 
De leur côté, les Américains construisirent aussi des moteurs à combustion 
interne. En 1888, Forest équipa le m/b «Jolie Brise» d'un moteur à essence com-
pound comportant cinq cylindres, un cylindre central basse pression à 2 temps, 
double effet, alimenté par les échappements de deux groupes de deux cylindres à 4 
temps simple effet. Un an plus tard. Forest construisit le premier moteur à 4 temps 
à quatre cylindres pour le yacht «Ellen» et, la même année, le premier moteur à six 
cylindres pour la marine militaire française. Ces moteurs américains à essence ne 
convenaient que pour la propulsion d'unités modestes. 
En 1914, la firme Doxford, de Sunderland, mettait au point un moteur à 2 
temps, à pistons opposés, lorsque la première guerre mondiale obligea la firme 
anglaise à tenir ses études en veilleuse. Cette même année du déclenchement des 
hostilités, le Lloyd's Register of Shipping publiait son premier règlement sur les 
moteurs diesel de propulsion marine. 
Avant 1914, peu de navires de mer étaient propulsés par ce type de moteur ; la 
Belgique pouvait s'honorer d'avoir livré, en 1912, un moteurs Carels à 2 temps de 
1104 kW (1500 ch) de puissance, installé sur le m/b «Fordonian», construit sur la 
Clyde en Ecosse. 
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De son côté, la firme belge Cockerill, à Seraing, prenait en 1912 le brevet de 
Diesel pour construire deux moteurs à 4 temps de 478 kW (650 ch), destinés à un 
bateau courrier du Haut-Congo. 
La guerre marqua un sérieux temps d'arrêt dans le développement du moteur 
diesel. Un problème important à résoudre était la réversibilité de l'arbre d'hélice. Un 
moyen qui fiit utilisé pour des puissances modérées, c'est l'inverseur-réducteur ; cet 
appareil comportait des engrenages, un frein et un embrayage ; pour la marche avant, 
il se comportait comme un tronçon de l'arbre de couche placé derriére le moteur ; 
en bloquant le boîtier au moyen de la bande de ft-ein, l'arbre d'hélice tournait dans 
le sens inverse du vilebrequin du moteur. Pour les grandes puissances, ce système 
devenait trop délicat et trop encombrant (fig. 13). 
Fig. 13. — Inverseur - réducteur. 
Au-dessus de 375 kW (510 ch), on utilise des moteurs directement réversibles 
dont le vilebrequin est accouplé directement à l'arbre de couche ; dans ces réalisa-
tions, le moteur lui-même change de sens de rotation. Ceci s'obtient en changeant 
la position des cames commandant les soupapes et les pompes à combustible par 
rapport à la position du vilebrequin, soit que les arbres à cames soient pourvus de 
deux jeux de cames et qu'en les ripant, on présente celles de l'autre sens de rotation 
sous les tiges commandant les culbuteurs, soit que les cames puissent, en pivotant 
autour de l'arbre à cames, occuper une position symétrique convenant pour l'autre 
sens de marche. Les deux systèmes sont en usage chez les grands constructeurs. 
Pendant toute une époque entre les deux guerres, les moteurs à 4 temps avaient 
la vogue et, pour augmenter leur puissance, on adoptait des cylindres double effet. 
Cependant, les m/b «Britannic», en 1930, et «Géorgie», en 1932, clôturaient la série 
des navires équipés de deux moteurs à dix cylindres double effet développant une 
puissance de 14 720 kW (20 000 ch). Les moteurs double effet présentent de 
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seneuses difficultés pour le maintien de I'etancheite aux gaz chauds au passage de la 
tige de piston et ils nécessitent, dans chaque chambre a combustion infeneure, deux 
injecteurs dont la simultanéité de fonctionnement reste aléatoire et dont les jets 
d'injection sont dinges soit trop vers la tige de piston, soit vers la chemise de cylindre 
En pnncipe, les moteurs dont le volume de cylindre est infeneur a 10 I sont toujours 
a 4 temps, sauf l'amencain General Motor , pour les cylindres d'un volume supeneur 
a 100 1, ils sont toujours a 2 temps, les deux systèmes étant en vogue entre 10 et 1001 
par cylindre 
Pour les puissances élevées exigées par les grands navires, on s'en tint au moteur 
a 2 temps dont on réussit a améliorer les performances II faut cependant distinguer 
deux penodes , lors de la premiere, qui dura jusqu'en 1955, on construisit encore des 
moteurs a double effet, maigre les inconvénients précités, afin d'obtenir une puissance 
plus élevée pour un même poids et un même volume d'encombrement 
On en vint a construire des moteurs a 2 temps dont le piston découvrait dans 
le bas du cylindre les lumières de balayage, tandis qu'un deuxième piston a course plus 
faible dans le haut du cylindre découvrait les lumières d'échappement, ce second 
piston constituait plutôt un tiroir d'échappement décale de 180° par rapport au 
piston , il découvre les lumières d'échappement avant celles de balayage, de façon a 
chasser les flimees et remplir le cylindre d'air frais avant que ne commence la 
compression Le tiroir d'échappement était actionne au moyen de deux manivelles, 
deux bielles, deux crosses et deux tiges agissant sur une traverse solidaire du tiroir 
Dans un stade ulteneur et dans le but de tirer une plus grande puissance d'un 
même cylindre, on en vmt a faire des moteurs a 2 temps double effet Dans cette 
version, les tiroirs d'échappement haut et bas étaient rendus solidaires par les tiges 
agissant sur les traverses, ils étaient décales de 180° par rapport au piston dont la 
tige traversait le tiroir mfeneur Entretenir I'etancheite du bourrage de la tige de piston 
au passage dans le tu-oir infeneur était une gageure 
En outre, la tuyautene était compliquée, car il fallait amener l'air sous une 
pression de 25 k Pa au milieu de la hauteur du cylindre, tandis qu'il fallait recueillir 
les fumées au bas et au haut du cylindre pour les évacuer par la cheminée 
Ce système fut abandonne, car le moteur Diesel accomplit des progrès consi-
derables en quelques années grace a la suralimentation qui consiste a introduire dans 
le cylindre, l'air comburant a une pression supeneure a la pression atmosphenque 
Ce procède permet d'augmenter la puissance tirée d'un même cylindre, car elle 
depend du nombre de grammes de combustible injecte par cylindre et sa combustion 
depend de la quantité d'oxygène contenue dans le cylindre, donc aussi de la pression 
de l'air y introduit 
Tout ceci exigea pas mal de mises au point et d'études technologiques, notam-
ment dans le domaine métallurgique, car les temperatures regnant dans le cylindre 
devenaient plus élevées , de même, il fallut améliorer le refroidissement des cylindres 
et, surtout, des culasses et garnir les soupapes d'échappement des moteurs a 4 temps 
de carbure de tungstène resistant aux hautes temperatures 
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Pour le balayage des moteurs à 2 temps, il fallait introduire l'air sous une 
pression de 20 à 30 k Pa au moyen d'un compresseur placé en bout du vilebrequin, 
soit entraîne par chaîne entre deux groupes de quatre cylindres, comme sur les 
moteurs Burmeister et Wain équipant des cargos mixtes de la Compagnie Maritime 
Belge (C.M.B.) après la deuxième guerre mondiale. 
On obtint un supplement de puissance de l'ordre de 25% de ces moteurs en 
faisant travailler une deuxième soufflante en serie, de façon à porter la pression de l'air 
à l'entrée des lumières à 40 à 50 k Pa. 
Très sagement, à partir du m/b «Lufira», mis en service en 1955, on en revint 
au moteur à simple effet avec un taux de suralimentation de l'ordre de 50% obtenu 
en introduisant l'air sous une pression de l'ordre de 70 k Pa (fig. 14). 
Fig. 14. — Groupe turbocompresseur de suralimentation. 
Dans la période postérieure a la deuxième guerre mondiale, trois firmes se 
partageaient les trois-quarts du marché des moteurs de propulsion des navires de plus 
de 2000 t.d.w. ; il s'agit de Sulzer à Winterthur, de Burmeister et Wain à Copenhague 
et de M.A.N. à Augsbourg. La conception du balayage de ces trois constructeurs était 
différente : Sulzer, nous l'avons vu, adopta le balayage transversal, les lumières de 
balayage étant situées face à celles d'échappement (fig. 15), Burmeister et Wain munit 
la culasse d'une unique soupape d'échappement et pratiqua le balayage longitudinal 
très efficace ; les lumières de balayage situées au bas du cylindre sont orientées de 
façon à ce que l'air monte en tourbillonnant, ce qui augmente les chances de 
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Fig. 15. — Coupe d'un moteur Sulzer, type RD. 
rencontre des particules de combustible et des molécules d'oxygène, dans le but 
d'améliorer la combustion. Avec ce système de balayage longitudinal, on est maître 
de l'instant où s'ouvrent les soupapes d'échappement et de celui de l'injection ; 
cependant, la soupape d'échappement occupant le centre de la culasse, il faut placer 
deux injecteurs au moins et il faut surveiller la permanence de la simultanéité de 
fonctionnement de ceux-ci (fig. 16). Dans le moteur M.A.N., les lumières d'échap-
pement sont situées au-dessus de celles de balayage sur une partie du pourtour de la 
chemise de cylindre et on obtient le balayage en boucle (fig. 17). 
Tous ces grands moteurs ont été conçus avec tige de piston traversant un 
diaphragme qui isole le cylindre du bâti ; ainsi, la face inférieure du piston sert de 
pompe de balayage qui travaille en série, ou en parallèle selon le cas, avec l'air 
provenant d'un groupe turbo-compresseur actionné par les gaz d'échappement du 
moteur. 
Les hautes puissances développées exigent particulièrement le refroidissement 
des cylindres et culasses, ainsi que de l'air de balayage. Les pistons sont également 
refroidis par un circuit qui entre et qui sort par la tige de piston ou de tubes 
trombonnes. 
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Fig. 16. - Coupe d'un moteur à 2 temps Burmeister et Wain à balayage longitudinal. 
Fig. 17. — Coupe d'un moteur M.A.N. à 2 temps, type KZ. 
Grâce à l'ensemble des dispositions prises, dont il est exclu que je dorme ici les 
détails, on trouve courramment sur le marché des moteurs à 2 temps développant 
jusqu'à 2944 kW (4000 ch) par cylindre et pouvant comporter jusqu'à douze 
cylindres. 
Alors que, vers 1930, un moteur diesel consommait 259 gr/kW h de gasoil, la 
consommation était tombée vers 1970 à 204 gr/kW h, avec un rendement de 42,0%. 
De plus, grâce à la suralimentation, d'une même cylindrée, on tire deux fois et demi 
plus de puissance. 
Les turbiniers invoquaient en faveur de la turbine le meilleur rendement du 
propulseur qui pouvait tourner à un régime plus lent qu'un diesel et, dans les années 
de 1950 à 1975, on assistait â une joute entre ces deux modes de propulsion avec 
la croissance des tonnages des pétroliers. Chaque fois qu'on mettait en ligne des 
pétroliers d'une classe de tonnage plus élevée, les premiers exemplaires comportaient 
la propulsion par turbine à vapeur, mais quelques mois plus tard, les motoristes 
satisfaisaient aux besoins nouveaux en mettant sur le marché une gamme de moteurs 
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y répondant. La consommation du moteur diesel est tombée à 65% de celle d'une 
bonne turbine à vapeur, tout en brûlant un combustible aussi lourd que dans les 
chaudières. 
Le champion de l'augmentation des dimensions des moteurs diesel et de leur 
puissance entre 1950 et 1970 fut le professeur Zinner de la Technische Höheschule 
à Munich. 
Depuis la crise du pétrole, qui surgit vers 1972, les dieselistes ont concentré 
leurs efforts sur l'économie d'énergie, donc sur l'augmentation du rendement et la 
réduction de consommation des moteurs diesel. 
On est arrivé à des résultats remarquables en augmentant la course des pistons ; 
alors qu'en 1972, le rapport c/d, c'est-à-dire course du piston sur diamètre, valait 
1,80, il vaut dans les nouveaux moteurs 2,60. De plus, la plupart des constructeurs 
ont adopté le balayage longitudinal qui assure un meilleur remplissage d'air frais du 
cylindre et, comme la vitesse linéaire moyenne du piston avec tige et crosse est limitée 
à 6,30 m/s, la vitesse de rotation est réduite, d'où un meilleur rendement propulsif 
de l'hélice. On trouve actuellement sur le marché des moteurs diesel tournant à 78 
tr/min, ne consommant pas plus de 167 gr/kWh (123 gr/ch/h), d'un rendement de 
51,5%. 
Vers 1960, alors que les dimensions des grands pétroliers croissaient de façon 
continue, une discussion s'éleva pour savoir s'il valait mieux assurer la propulsion au 
moyen d'une hélice unique ou de deux hélices et deux lignes d'arbre. La question fut 
bien vite tranchée en faveur de la ligne d'arbre unique ; en effet, dans ce cas, l'hélice 
travaille dans de meilleures conditions car elle est située dans une zone de plus grand 
sillage que les hélices latérales, d'où un meilleur rendement de propulsion. De plus, 
la construction de l'arriére d'un navire à deux hélices est plus onéreuse que celle à 
hélice unique. Il faut également considérer que l'entretien d'un moteur unique à 
grands cylindres coûte moins cher que celui de deux moteurs à plus petits cylindres. 
6. La turbine à gaz 
Quelques installations de propulsion par turbine à gaz ont équipé des navires. 
Le principal avantage de cette solution est son faible encombrement, mais elle exige 
un réducteur de vitesse à deux étages de réduction. 
La mise au point des turbines à gaz a été laborieuse et ce n'est qu'après la 
deuxième guerre mondiale qu'on en a équipé quelques bateaux. 
La turbine à gaz comporte trois organes principaux (fig. 18) : 
— un compresseur C du type rotatif, qui porte l'air libre à une pression d'environ 600 
kPa; 
— une chambre de combustion qui augmente le volume des gaz en brûlant le 
combustible finement injecté ; 
— une turbine T traversée par les gaz chauds qui se détendent. 
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F/g. y& - Turbine à gaz. 
Le rendement de la turbine à gaz est nettement inférieur à celui du moteur diesel, 
car le flux des gaz traversant continuellement la turbine, on ne peut dépasser la 
température de 700° C, tandis que, dans un moteur diesel, la température de 
combustion peut atteindre 1500° C sans danger pour le métal de la chemise de 
cylindre, car, pendant la détente et le balayage, la température des gaz diminue 
considérablement. 
Aussi, la consommation de l'ordre de 312 gr/kWh rend son utilisation onéreuse. 
D'autre part, ce qu'on gagne en poids d'installation est compensé par le poids 
supplémentaire de combustible embarqué. 
La turbine à gaz a reçu peu d'applications dans la flotte commerciale, de même 
qu'à bord des navires des marines militaires. 
Ce type de moteur est utilisé sur des unités qui n'effectuent pas de longs 
parcours. C'est le cas des aéroglisseurs, ou hovercraft, et sur les hydroptères, ou 
bateaux à ailes porteuses, avec un nombre élevé de passagers comme pour le trafic 
transmanche, ou entre Malmö et Copenhague, ou bien entre les îles des Cyclades et 
la partie continentale de la Grèce. 
Il existe encore une variante dans laquelle la turbine est alimentée par un 
générateur à gaz à pistons libres ; cette solution n'a pas connu un grand succès à cause 
du poids de l'installation et sa consommation de 245 gr/kWh. 
7. Conclusions 
Nous avons dressé trois graphiques pour résumer les conclusions de cette 
communication. 
Le premier graphique (fig. 19) se rapporte au poids en kg/kW (ou en kg/ch) 
de l'appareil propulsif depuis 1840 jusqu'en 1988. De 270 kg/kW pour une machine 
à vapeur chauffée au charbon en 1840 à 48 kg/kW pour un moteur diesel 2 temps 
suralimenté consommant du fuel extra lourd. On remarque pour la vapeur, en plus 
d'une réduction continue du poids unitaire, deux étapes importantes; vers 1880, 
l'introduction de la détente en deux, puis en trois cylindres successifs et, vers 1907, 
l'invention de la turbine à vapeur, avec une grosse amélioration vers 1925, en 
introduisant un réducteur de vitesse pour attaquer l'arbre de couche et en utilisant de 
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Fig. 19. — Poids des machines. 
cours de détente. Bien sûr, il existe des applications avec pression et température plus 
élevées, mais elles connurent peu de succès dans la marine marchande. 
Le passage au moteur à combustion interne constitue une grande étape dans 
l'évolution de l'appareil propulsif; l'invention de la pompe Bosch et l'introduction 
de la suralimentation furent l'un, un facteur de sécurité, le second une étape décisive 
de la réduction de poids et, surtout, de consommation spécifique. 
Quant à la propulsion nucléaire, à cause du poids prohibitif de sa protection et 
le médiocre rendement de la turbine, on ne peut y songer pour la flotte marchande. 
Le second diagramme (fig. 20) se rapporte à la consommation spécifique des 
différents appareils propulsifs. Depuis 1840, lorsque la machine à vapeur consommait 
2500 gr/kWh de charbon, on est tombé rapidement à 1500 gr/kWh vers 1880, avec 
la détente en deux ou trois cylindres successifs et l'utilisation du condenseur, puis à 
700 gr/kWh avec la chauffe au gasoil en 1940, et à 250 gr/kW.h avec du fiael oil en 
1988. Malgré cette spectaculaire réduction de consommation, la turbine fut détrônée 
par le moteur diesel, surtout après la crise de 1972, car la consommation spécifique 
de ce dernier n'est que de 163 gr/kWh. 
Le troisième diagramme se rapporte à quelques caractéristiques du navire qui ont 
évolué dans le temps (fig. 21). 
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Fig 21. — Caractéristiques des cargos. 
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D'une façon generale, le tonnage des navires a ete croissant dans le temps, de 
1000 t d w en 1840, le tonnage deadweight courant d'un cargo est passe a 12 800 
t d w en 1989, et la vitesse de 9 a 20 nœuds, ce qui a entraîne une augmentation de 
puissance correlative de 736 kW a 15 456 kW (ou de 1000 ch a 21 000 ch) 
En même temps, le rapport deadweight/deplacement passait de 0,25 a 0,70, ce 
qui indique une beaucoup meilleure utilisation de la matière et d'allégement de 
l'appareil propulsif 
En ce qui concerne l'amélioration du rendement propulsif, c'est l'œuvre des 
bassins de carènes qui ont améliore le dessin des propulseurs et qui ont mieux adapte 
les formes au service du bateau Autrefois, on recherchait la forme donnant la plus 
faible resistance a l'avancement pour une vitesse donnée, alors qu'actuellement, on 
recherche celle qui nécessite la plus faible puissance pour une même vitesse et un 
même déplacement 
Ces trois derniers diagrammes illustrent l'évolution de l'appareil propulsif des 
navires au cours de deux siècles Mais tout ne se met pas en diagramme et il est 
certains progrès technologiques qui ont améliore leur longévité et leur fiabilite, par 
exemple, les progrès métallurgiques et ceux en matière d'usinage et de lubnfication 
Il est encore un autre point dont on ne parle guère c'est la facilite d'inspection, 
d'entretien et de demontage des organes d'un moteur mann II ne faut pas oublier 
qu'il doit tourner pendant quinze jours, et davantage, sans arret et sans défaillances, 
alors qu'il est soumis a des accelerations 1 g omnidirectionnelles , presque toujours, 
ces ameliorations sont apportées a la suggestion de chefs mécaniciens ou de techni-
ciens qui conçoivent le dessin du moteur et de ses organes et je tiens aussi a rendre 
hommage a leur précieuse collaboration 
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DEVELOPMENT OF MACHINERY 
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This paper gives a general outline of the changes in propulsion and auxiliary 
machinery fitted in Atlantic Uners fi"om the start of commercial steamer services in 
1838 to the end of the 19th century. The material is covered in chronological order 
but does not deal with every ship. Major changes such as screw propulsion, com-
pounding, boiler forced draught and the introduction of electricity are considered. No 
attempt has been made to cover the commercial operation of vessels concerned but 




The early Atlantic liners were simply enlarged versions of British coastal 
steamers, at least as far as their machinery was concerned. Brunei's "Great Western" 
(1838) was propelled by means of paddles driven by side-lever engines which were 
supplied with steam from flue-type boilers. Such machinery installation was "state of 
the art" and the height of the then current technology. In fact, with but a few 
modifications, that is the way it remained until paddle steamers became part of 
Atlantic history. 
When she entered service, "Great Western" was the largest and the most 
powerful steamer in the world, her side-lever engines of 450 nominal horse power 
providing a speed of about 10 knots. Apart from their size the side-lever engines were 
of the same form as others then in coastal service but they did employ expansive 
working. A system of cams allowed the steam supply to the cylinders to be shut off 
at particular points of the piston stroke, thus allowing for a saving in steam and hence 
coal consumption. Such expansive working reduced the amount of coal which was 
required for an Atlantic crossing and made commercial operation possible. Even 
without a mail subsidy "Great Western" was a success, but competition from the 
subsidised Cunard steamers and the wrecking of "Great Britain" ultimately resulted 
in her removal from Atlantic service. 
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" BRITANNIA" class 18^0 
Side Lever Engines 
Fig. J. — Typical side-lever engine. 
Boiler pressure was low, a mere 5 psi (34.5 kN/sq m) gauge or 19 psi (136 
kN/sq m) absolute, but most power was obtained because exhaust steam was 
condensed rather than directed to atmosphere. The resulting low back pressure meant 
that steam could be expanded down to about 3 psi (21 kN/sq m) absolute. This 
relatively low boiler pressure compared with stationary land plant or locomotives 
resulted from the use of flue-type boilers working with salt-water feed. Flat-sided flues 
could not support high pressures, and salt water formed scale which impaired heat 
transfer. Flue boilers were, however, relatively inexpensive and, as corrosion resulted 
in boiler replacement being required after about five years in service, they remained 
popular. 
Salt-water feed was convenient and had to be employed where sea-water spray 
was used for condensing steam. Surface condensers, which kept steam and conden-
sing water separate had been developed but they were expensive, were subject to 
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Side lever engine Cunard line"AMERlCA" 18A8 
Fig. 2. — Section through side-lever engine. 
blockage by grease entrapped in the exhausting steam and frequently leaked. Such 
leakage resulted in salt-water contamination of the feed water which the surface 
condenser was attempting to avoid. Leakage of steam required additional make-up 
water which with salt-water was easily obtained. Fresh-water feed employed with 
surface condensers meant that large quantities of fresh water had to be carried by the 
ship in order to make up for losses. Carrying water resulted in less bunker or cargo 
space and so was unpopular for ships engaged on long oceanic voyages, but found 
favour with coastal craft as fresh supplies could be readily obtained. One of the 
pioneer Atlantic liners, "British Queen", did make use of surface condensers but the 
problems of tube blockage and carriage of sufficient quantities of fresh water presented 
operational problems. 
These were the conditions existing when "Great Western" and the other vessels 
inaugurated the Atlantic steamer services. The original Cunard ships were all similar 
to "Great Western" with side-lever engines and flue-type boilers '. 
' D. GRIFFITHS, Brunei's Great Western, Wellingborough, 1985, p. 86 ; also Engineering, 8 February 
1895, pp. 175-177. 
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Operation of steam plant ashore soon illustrated to marine operators that greater 
efficiency could be obtained from the expansion of steam if higher steam pressure was 
employed. Flue tube boilers were not suitable for increased pressure and tubular 
boilers soon found favour. Again "Great Western" was at the forefront when, at the 
end of the 1843 season, her four corroded flue boilers were replaced by a single five 
furnace tubular boiler operating at 12 psi (83 kN/sq m). This unit was certainly more 
efficient, resulting in coal consumption reducing from 6.25 lb per horse power (2.12 
kg/kW) to 5.6 lb per horse power (1.9 kg/kW). In fact it was too efficient in terms 
of heat transfer as the funnel gas temperature was too low for an efficient draught to 
be maintained. Suggestions for improving the matter included the use of blast steam 
as on locomotives and air supply under pressure, an eariy idea of forced draught 
which found more ready application later in the century. 
During the 1840s and 1850s a number of American owned steamships ventured 
onto the Atlantic but they were not particularly successful compared with their 
European counterparts. Side-lever engines turned their paddles although one, "Van-
derbilt" (1857), was fitted with a walking beam engine, an overhead lever version of 
the side-lever engine much favoured by American river and coastal craft. American 
designers may not have been particularly adventurous in terms of engines but they 
made up for that with their boilers. Double banks of furnaces were popular, but 
probably not with firemen. The return flue boilers constructed by Stillman, Allen & 
Co. of New York for "Humbolt" (1851) had eight furnaces in two rows. A year 
earlier the same concern had constructed boilers for the Collins Line ships, "Atlan-
tic", "Pacific", "Arctic" and "Baltic", and these also had double-row furnaces. The 
design was novel in that water tubes passed through the combustion chambers which 
were fed with hot gases from the fiimaces I 
"Franklin" (1850), a sister-ship to "Humbolt", was provided with return-tube 
boilers and it was that arrangement, although not that particular design, which found 
favour with British shipbuilders during that decade. 
The British mail contract, held by Cunard, stipulated paddle drive and so 
side-lever engines remained until the last of the line, "Scotia", entered service in 1862. 
Her engines were larger and more powerful, 4,570 ihp (3,410 kW), than those of 
"Great Western", but in basic form they were the same. Boilers had changed and the 
box-type tubular form became standard as it was relatively efficient, easy to clean and 
could accommodate higher pressure. Boiler pressure did, however, remain relatively 
low, only 25 psi (172 kN/sq m) for "Scotia", but the use of wrought iron for 
construction and flat sides of the box-shell limited that pressure. Corrosion of iron 
also remained a problem as the mechanism of corrosion, and hence its prevention 
through effective boiler water treatment, was not then understood. 
During the 1850s and 1860s the surface condenser returned to favour owing to 
a combination of circumstances. A fundamental change in concept resulted in cooUng 
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Fig 3 — Engine room arrangement of Collins Line "Atlantic" from contemporary drawing. 
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fig. 4. — Tubular boiler as fitted in "Atlantic". 
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Fig 5. — Tubular boiler as fitted in "Franklin". 
RETURN TUBE FLUE TYPE BOILER 5.S. ARABIA 
Fig. 6. — Typical return tube flue type boiler. 
water rather than exhaust steam being passed through the tubes. Blockage of tubes 
due to grease was avoided, although deposits did form on the outside of the tubes and 
so had to be removed. Better sealing arrangements minimised the risk of tube leakage 
and larger ships had increased storage capacity for make-up feed water. The use of 
fresh- instead of salt-water feed minimised scale formation in the boiler and so 
allowed higher pressures to be contemplated. 
Brunei's "Great Britain" introduced screw propulsion to the Atlantic but that 
experiment ceased with the ship's grounding in 1846 ; however, four years later Tod 
& MacGregor's "City of Glasgow" illustrated the true economics of the screw. It 
should be realised that screw propulsion found considerable use in coastal trade but 
large savings could be had on long voyages. Apart from the better propulsive 
efiBciency of a screw compared with paddle wheels, there was the additional advantage 
in that during rough weather a screw maintained greater immersion than did paddles. 
Disadvantages included loss of screw blades and even broken screw shafts ; until the 
advent of twin screws, sails were retained as a safeguard. 
Efficient screw propulsion required higher shaft speed than that used for paddles 
but engines of the period operated at relatively slow speeds. In order to achieve the 
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higher shaft speeds some form of gearing was required. In certain cases, notably 
"Great Britain", a chain arrangement provided for that speed increase but in most 
cases toothed gearing was applied. Because of machining problems, wooden teeth 
were often used for such gear wheels, and it was only with the introduction of the 
direct-drive screw engine that such problems ceased ^ 
"City of Glasgow" was fitted with an overhead beam-steeple engine which was 
similar to the side-lever type except that a single beam was placed above the cylinders 
rather than two alongside. The two-cylinder engine was placed athwartships with a 
2:1 gear wheel drive to the centrally positioned propeller shaft. Using steam at a 
pressure of 10 psi (69 IcN/sq m) the 66 in. (1,676 mm) diameter by 60 in. 
(1,524 mm) stroke cylinders could drive the 1,600-gross-ton ship at 8.5 knots with 
a coal consumption of 20 tons per day. Figures like that hammered home the 
advantage of screw propulsion, and of the cost of speed. The contemporary 
paddle-driven Cunarder, "Asia", carried a similar number of passengers but had space 
for only 500 tons of cargo against "City of Glasgow"'s 1,200 gross tons. "Asia" 
Hot well 
Fig. 7 - Geared screw engine as fitted in "City of Glasgow". 
' A. J. MAGINMS, The Atlantic Ferry, London, 1893, p. 178. 
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consumed 76 tons of coal per day for a speed of 12 knots. Economic facts like that 
were inescapable and screw propulsion gained ground. A lower coal consumption 
meant more space for cargo and an absence of paddle boxes made for easier berthing. 
Mail contract conditions restricted Cunard's ability to embrace screw propulsion 
but it did not prevent its adoption. During the 1850s a number of relatively small 
screw-propelled steamers were constructed for secondary services, but it was not until 
1862, when the 2,550 gross ton "China" was built, that direct comparisons were 
attempted with the mail steamers. This ship was smaller than the contemporary 
paddle-driven "Scotia" in terms of dimensions and tonnage, but she could carry 900 
passengers, 750 in steerage and 150 in first class, compared with "Scotia"'s 275 first 
and second class. Both vessels had capacity for 1,000 tons of cargo. In order to drive 
her at 13.5 knots "Scotia" required 4,200-horse-power [hp] (3,133 kW) engines and 
a coal consumption of 164 tons per day. "China"'s geared oscillating engine of 2,200 
hp (1,640 kW) could drive her at 12.5 knots on half the daily coal consumption of 
"Scotia". "China" required a bunker capacity of only 1,200 tons, allowing for large 
cargo and passenger spaces in a smaller hull. Screw propulsion had arrived and 
"Scotia" proved to be the last paddle-driven vessel built for Atlantic service ". 
In addition to smaller engines, screw propulsion also required a smaller boiler 
plant, and the reduced coal consumption meant that fewer stokers and coal trimmers 
had to be carried and paid. Lower operating cost were welcome but some owners 
appear to have adopted the view that, for the same costs, a higher power, and hence 
speed, could be obtained. Cunard with "Russia" and the Inman line with "City of 
Paris" provided screw-driven steamers which claimed the "Blue Riband" during 1867. 
There was at that time no definitive design for screw engines, unlike the side 
lever for paddle propulsion, and many different arrangements were offered, usually as 
a way of avoiding the payment of royalties on a patented design. The Admirality 
insisted that machinery for warships be totally below the water line, and many engine 
builders adopted designs which allowed for this. Naturally, such engines could also 
be employed in commercial ships and "City of Paris" was fitted with a twin cylinder 
[89 in. (2,260 mm) bore by 42 in. (1,067 mm) stroke] engine developing 2,800 hp 
(2,090 kW) on 100 tons of coal per day. Her flat-sided tubular boilers operated at 
30 psi (207 kN/sq m) \ 
Although Atlantic services attracted interest and speed, the ships were never 
really to the forefi^ ont of engineering irmovation, many ideas being tried elsewhere 
before owners would risk them on their expensive and prestigious Atlantic "grey-
hounds". Gradually, the directly coupled inverted cathedral form of engine, cylinders 
above the crankshaft, proved itself to be the most suitable arrangement for screw 
propulsion, but many variations in form were still produced in order to avoid 
infringement of patents, especially in relation to compounding. 
•* MAGINNIS, op. cit, pp. 46-49. 
' Marine Engineering & Motoship Builder, September 1926, p. 352. 
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Compounding, exhaust steam from one cylinder being further expanded in 
another, came late to the Atlantic. The advantages of obtaining more work from the 
same quantity of steam were obvious and had been exploited in stationary shore plan 
for many years, but marine application lagged behind. Compounding was more 
effective with higher boiler pressure but high pressures were restricted at sea if 
salt-water feed was employed, owing to scale deposits within the boilers. Adoption 
of surface condensers allowed use of fresh-water feed, and introduction of the 
cylindrical boiler avoided flat side-plates, which required substantial staying in order 
to withstand higher pressures. Use of steel plates rather than wrought iron also 
allowed higher pressures to be obtained but during the 1860s the steel industry was 
in its infancy and regular supplies of consistent strength steel could not be obtained. 
Many marine engineers preferred to stay with iron plates which they knew and 
trusted. 
Compounding saved coal but on the relatively short Atlantic crossing it was not 
considered to be an essential for eflFective operation. Services to the east required a 
chain of bunker stations which had to be kept suppHed with coal, usually from 
Europe. With transportation costs high, anything which would reduce coal 
consumption on long runs had to be an advantage which would outweigh the higher 
initial capital cost and increased engine space requirement. 
The first compound-engined vessel to enter Atlantic service was Anchor Line's 
"India" of 1869. Purchased during construction, the ship was designed for operation 
in other waters but her Atlantic performance left no doubt that compounding was to 
be a major advance. At only 2,200 gross tons "India" was small compared with other 
Atlantic liners but she earned her keep. Maiden voyage coal consumption averaged 
36 tons per day for an average speed of almost 11.5 knots. In order to avoid losses 
due to condensation of steam on entering the cylinders, these were jacketed with 
low-pressure steam in order to keep them warm, another feature borrowed from shore 
practice. Two cylindrical tubular boilers, a form later to become known as the 
"Scotch" boiler, supplied steam at 40 psi (276 kN/sqm). 
Guion Line's 3,250-gross-ton "Wyoming" and "Wisconsin" of 1870 were the 
first compound-engined vessels actually laid down for Atlantic service. Design and 
construction of machinery lay in the hands of the shipbuilders, Palmers of Jarrow. A 
design was produced which avoided infringement of other compound-engine patents 
then existing and also allowed for a short engine, thus reducing the engine room size. 
High- and low-pressure cylinders connected to the same crank, the 60 in. 
(1,524 mm) diameter HP cylinder being positioned vertically above the crankshaft 
and the trunk-form 120 in. (3,040 mm) diameter LP cylinder horizontally. Instead 
of an eccentrically operated slide valve, Corliss drop-valves were fitted and the steam 
pressure was 70 psi (483 kN/sq m), high for that time. Although by subsequent 
standards the engine design was odd, it must have been fairly efficient as these ships 
retained the same machinery until they were scrapped in 1893 ^ 









4-CYLINDER COMPOUND ENGINE 
HP cyl 36 in dia 
LP cy l ' 72 in dio 
Stroke 35in 
400 nominal horse power 





Fig 8. — Compound engin fitted in "India" 
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Fig 9 — Section through engine room of "Montana" and "Dakota", 
Flushed with the success of these ships, Guion returned to Palmers two years 
later for a pair of 17-knot steamers capable of capturing the "Blue Riband". This time 
responsibility for design of the engine plant was vested in the Company's superinten-
dent engineer and not Palmers the shipbuilders. Without doubt he aimed at keeping 
the machinery space as small as possible whilst, at the same time, wishing to obtain 
maximum power. Neither in the engines nor in the boilers did he succeed. 
The engines were similar to those installed in the eariier ships but had three 
cylinders on two cranks, a vertical 60 in. (1,524 mm) diameter HP cylinder on the 
forward crank and two opposing horizontal 113 in. (2,837 mm) diameter LP 
cylinders on the after crank. It was not, however, the engines which attracted most 
attention but the boilers. For high output from a compact plant it was essential to 
provide steam at a pressure above that then common and the plan was to supply steam 
at 100 psi (690 kN/sqm). Cylindrical boilers were not considered suitable and a 
water-tube design was adopted, the first to be put in an Atlantic liner. Few water-tube 
boilers existed ashore, let alone at sea, and so design problems might have been 
expected. That the boilers turned out to be little short of a disaster was no surprise 
to Palmers, who advised against their adoption. 
Each ship was to have ten boilers arranged in five rows with pairs positioned 
back to back and stokeholds in the wings. There was no dividing wall between each 
pair, so in effect there were five double-ended boilers. An uptake, some 80 ft 
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(24 38 m) long, extended the whole length of the boiler room and led to a single 
funnel Each boiler had 35 tubes 15 ft (4 57 m) long and 9 in (228 mm) in diameter, 
these being arranged in five inclined rows, which connected with honzontal tubes at 
their ends Vertical tubes were attached to the ends of the honzontal tubes, allowing 
for water circulation and for steam to nse to the steam space above Three steam 
collecting drums positioned in the uptake provided a crude form of superheater. 
"Montana" was the first of the pair to be completed but within 13 hours of the 
start of her delivery voyage from the Tyne to the Mersey a tube failed, causing senous 
Engine room section looking f ' rd 
Fig 10 — Engine of "Montana" and "Dakota" 
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tube 
Fig 11 - Watertube boiler of "Montana" 
injury to a fireman. Within 24 hours five of the boilers were out of action owing to 
tube failure. Emergency repairs allowed "Montana" to reach Liverpool but during full 
sea tnals in August 1873 further failures occurred. That ended the experiment, and 
the ship was reboilered, as was her sister, "Dakota", whilst still at the builders. This 
disaster cost the owners over £60,000 but much more in lost reputation. The cause 
of tube failure turned out to be faulty design with the generation of steam in the water 
circulation tubes causing overheating '. 
At this time wrought iron was still the most common material for boilers and 
ship's hulls, but steel supplies became increasingly available. QuaUty, however, was 
not consistent and most designers remained faithful to iron plates. Towards the end 
of the 1870s increasing availability of good-quality steel plate resulted in the 
possibility of higher steam pressure and the ability to expand steam in three stages 
rather than two ; more power could be obtained from a unit mass of steam. Before 
the introduction of tnple-expansion engines a number of different forms of dual-
expansion compound were developed, most designed to provide high power from the 
shortest possible engine. 
Fast ships required large, powerful engines but these occupied considerable 
space, which could profitably be used for passengers of cargo. Engine builders 
adopted a variety of means by which high power could be obtained from a short 
engine and a much favoured arrangement was to connect HP and LP cylinders in 
tandem. In itself the compound engine was not subject to existing patents, though the 
way in which the cylinders were arranged could be, and several designers produced 
slightly different tandem systems in order to avoid infringing patents. In some cases 
HP was above the LP whilst in others the reverse was true. One of the most successful 
' Watertube Boilers of the Steamsip Montana, in Nautical Magazine, November 1873, pp 922-931. 
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arrangements was that provided by the firm of Maudslay, Sons and Field, in which 
LP cylinders were positioned below the respective HP cylinders, pistons being 
connected by means of single rods passing through glands. 
Harland & WolflF of Belfast originally had no engine building plant of its own 
and so outside manufacturers were subcontracted for machinery construction. 
Maudslay, Sons and Field had produced very reliable engines for some of the first 
batch of White Star Line steamers and the contract was placed with that concern for 
engines to be fitted in "Britannic" ( 1874) and "Germanic" ( 1875). As with the earlier 
ships these engines consisted of two tandem units but of larger size and higher power. 
Two HP cylinders of 48 in. (1,219 mm) diameter and two LP 83 in. (2,108 mm) 
diameter, each of stroke 60 in. (1,524 mm), were enough to develop 4,970 indicated 
horse power [ihp] (3,708 kW) from steam at 75 psi (517 kN/sp m). This gave these 
5,000-gross-ton ships a service speed of 16 knots on a daily coal consumption of 110 
tons \ 
enginf roonn boi l*r room 
WHITE STAR LINE "GERMANIC" 1675 
Fig. 12. — Section through machinery space of "Germanic". 
Eight double-ended oval boilers supplied the steam, a steam collector drum in 
the uptake of each boiler acting as a crude superheater. The full extent to which 
eflBciency could be improved by superheating was not then completely understood, 
but it was well known that by drying the steam in some way initial cylinder 
condensation losses could be reduced. 
The 1870s saw a number of new vessels in service on the Atlantic, and most had 
something different to offer in terms of machinery. The growth in trans-Atlantic traffic 
produced a corresponding increase in the number, size and speed of vessels. Careful 
economic decisions had to be made regarding construction of new ships. Greater size 
allowed more passengers and cargo to be carried, but eastbound sailings were never 
' The Engineer, 24 June 1910, p. ii. 
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as fully subscribed as those westbound, especially in steerage, which housed the 
immigrants. Eastbound cargoes were also usually lighter. Speed attracted passengers 
who wished to cross the ocean as quickly as possible in order to conduct business, 
whilst others simply desired to minimise the time they would be subject to sea-
sickness. Fast crossings reduced the food bill and allowed the ship to make more trips 
each year. 
Passenger comforts aboard early steamers were somewhat primitive, but as 
competition increased owners had to consider more than simple transportation. 
Adequate heating was essential for an Atlantic crossing, especially during the winter 
months, and exhaust-steam heating systems were fitted in some ships in the 1850s. 
Lighting by means of candles and oil lamps presented a fire hazard and inconvenience 
due to the soot produced, though in the early years there was no alternative. In 1872 
two of the original White Star steamers "Celtic" and "Adriatic" had been provided 
with plants for generating gas from oil. This was piped around the ship and provided 
a continuous means of lighting in many areas, including the engine room. Movement 
and vibration soon caused pipe joint failure with resultant leakage. Accordingly, the 
experiment was discontinued. 
In 1879 the Inman Line steamer "City of Berlin" was fitted with a Siemen's 
electrical generating plant as a trial. This was so successful that two years later a 
full-size plant was fitted in the new ship "City of Rome". "City of Berlin" also took 
the lead in a number of other ways : many of her pumps were driven by separate steam 
engines (usually pumps were driven by means of levers from the main engine) and 
she was also provided with a MacFarlane Gray steam steering gear, the first in an 
Atlantic vessel apart from Brunei's "Great Eastern". As ships became bigger, some 
form of power steering had become essential in order to ease the burden on the 
helmsman and to ensure safe and effective manoeuvring. 
Auxiliary machinery, for passenger comfort and ease of operating, advanced 
considerably with each new ship during that time. The Guion liner "Arizona", built 
by Elder & Co. on the Clyde in 1879, was provided with an extensive electrical plant 
and a sanitary water supply for flushing water closets. In the engine room ash hoists 
were fitted to allow for easier disposal of ash overboard ; as ships became larger and 
more powerful, delivery of coal to the boilers and disposal of ash became a major 
problem : the steam generating rate was to be maintained. "Arizona" was also 
provided with an evaporator allowing fresh water to be made from sea water. Such 
home-produced water was only for boiler feed, domestic supplies being taken on 
board in port and stored in tanks. Distilled water from the evaporator minimised scale 
formation in the boilers, allowing them to fiinction more effectively over longer 
periods. On deck, stream winches were provided for faster working of cargo, whilst 
a steam crane could be operated to lift the anchors on board after they had been raised 
by the steam windlass '. 
' Engineering, 3 September 1980, pp. 196-197. 
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With such additional plant the workload of the engineers, firemen and coal 
trimmers increased, and so did their numbers. The Atlantic liner was becoming even 
more a self-contained community. Provision of powered deck machinery allowed 
cargo to be loaded and discharged more quickly, which in turn enabled the ship to 
return to sea in a shorter time. Only whilst in motion did the ship earn money ; time 
in port cost money. 
Atlantic liners may not always have been test beds for new equipment designs 
but they did pose problems for shipbuilders and equipment manufacturers. These 
problems often related to the power required from main engines and simply to 
increase cylinder size was not a solution. "Arizona"'s engine followed a pattern 
developed by Elders to reduce operational and manufacturing problems with large 
and powerful engines. Higher power dictated a larger HP cylinder and that of 
"Arizona" was 62 in. (1,575 mm) in diameter. A single LP cylinder for such an 
engine would have been difficult to manufacture and would have caused vibration 
problems in operation owing to unbalanced forces. Elders developed a three-crank 
compound design with two LP cylinders, one each side of the HP. These were of 90 
in. (2,286 mm) diameter and all cylinders had a 62 in. (1,575 mm) stroke. This 
arrangement was longer than a two-crank form but, in order to reduce overall length, 
piston valves for each cylinder were placed at the back of the engine and operated 
from eccentrics by means of levers. 
Cunard's answer to competition from other lines was cautious but innovative. 
Built by J. & G. Thomson of Clydebank, later to be John Brown & Co, "Servia" 
(1881) was not designed as a record breaker in terms of speed but she did show the 
way to future developments. She was the first large Atlantic liner constructed of steel, 
which was a major advance as this material was stronger than iron and allowed 
thinner plates to be used. That in turn resulted in a smaller displacement and so 
increased carrying capacity. At 7,400-gross-tons she was a large ship and to maintain 
a service speed of 16 knots would bum 190 tons of coal each day. Cylinders were 
arranged in a similar manner to those of "Arizona", with steam supply coming from 
six double-ended and one single-ended cylindrical boilers operating at 90 psi (621 
kN/sq m). These were of the form subsequently known as "Scotch" boilers but were 
provided with steam drums, acting as superheaters, in the uptakes. Furnaces were of 
the recently introduced Fox corrugated form, which was designed to allow for higher 
steam pressure and increased heating surface area with thinner plates. Steel was used 
for boiler construction as it had been for a number of years previously. In order to 
reduce the risk of corrosion, the prime cause of which was then understood to be the 
presence of oxygen, a patent de-aerator was fitted in the feed line. 
The auxiliary plant was extensive and included a Bell-Coleman dry-air refrige-
rating plant for preserving fresh meat. The traditional ice house was still provided, 
probable as a safeguard, but fitting a mechanical refrigeration plant showed a way to 
the future in storing provisions for the 1,300 passengers and 200 crew she could 









Fig. 13. — Section through engine of "Arizona". 
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Fig. 14. - Section through machinery space of "Servia". 
Construction and watertight subdivision of the ship was so good that she rated 
high on the Admirality list of auxiliary cruisers. Her usefulness in any potential 
conflict was emphasised in publicity by the fact that, if cargo spaces were used for 
bunkers, "Servia" could steam 16,400 miles (26,400 km) at full speed, 27,300 miles 
(43,925 km) at 14 knots and 35,700 miles (57,440 km) at 12 knots '°. 
A notable failure of the period which illustrates the advantages of steel ship 
construction was the Inman liner "City of Rome". A steel shortage would have 
delayed completion and so the decision was made to build her from iron. That 
resulted in a heavier vessel with reduced carrying capacity and service speed below 
contract. After five voyages she was returned to her builders as unsuitable and Inman 
Line was short of a ship. After modifications, "City of Rome" entered Atlantic service 
under Anchor Line management but was not the hig-speed ship she was intended to 
be. 
From what has been mentioned above it might be supposed that only the British 
had an interest in Atlantic liners, but that was not the case. The Compagnie Générale 
Transatlantique (French Line), Norddeutscher Lloyd (NDL) and Hamburg-Ameri-
kanische Packetfahrt Aktien-Gesellschaft (HAPAG) were all engaged in the opera-
'" The Engineer, 1 April 1882, pp. 349-352. 
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tion of liners between Europe and New York but, in general, their ships were of 
British construction, mainly from the Clyde. The 1880s did see a change, however, 
and it was the French Line which took the lead. Six ships were ordered to replace 
an ageing fleet, with the first, "La Normandie", coming from the Barrow Shipbuilding 
Company, the others of similar design being ordered from French yards. 
The three-crank tandem compound engine as fitted in "La Normandie" was 
similar in form to that provided by the same builder for the unfortunate "City of 
Rome". Dimensions were specified in metric units rather than the conventional 
imperial units then used by all British engine builders. For the later French-built ships, 
engines of slightly larger dimensions were constructed under licence in France by the 
shipbuilders. Dimensions of the French-built engines are as follows (with those 
relating to "City of Rome"'s engines in brackets for comparison) : HP 1,007 mm 
(1,029 mm), LP 2,003 mm (2,184 mm), stroke 1,776 mm (1,828 mm), indicated 
power 7,310 kW (7,470 kW) 'I 
Steel crankshafts of the hollow built-up type were employed as they were lighter 
than the equivalent iron types and were notably stronger. Shortages of good quality 
steel limited its applications for engine parts but the critical crankshaft was one of 
those parts requiring attention. Defects in the steel could result in fracture, and 
manufacturers adopted different methods to eliminate gas inclusion. Whitworth 
compressed steel was subjected to heavy hydraulic pressure whilst still in the molten 
state in order to exclude such gases, and that was the process adopted for crankshafts 
fitted to engines supphed by the Barrow Shipbuilding Company. 
"CITY OF ROME"STEEL BUILT-UP CRANKSHAFT 
shaft 
section at X-X 
Fig. 15. — Steel crankshaft for "City of Rome" 's engines. 
Marine Engineer & Motorship Builder, October 1921, p. 421 
The Marine Engineer, September 1880, pp. 127-131. 
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With the delivery of "La Normandie" the French shipbuilding and engine 
building industries developed their own styles and few orders for ships then went 
outside France. One of the main reasons for this action was the insistence of the 
French Government that subsidised mail steamers should be constructed in French 
yards. In later years similar restrictions applied to vessels of the German fleet but a 
number of high-class vessels were still to be constructed on the Clyde and Mersey 
before that happened. 
C.G.T. "NORMANDIE" 
Fig 16 — Tandem engines built by Barrow Shipbuilding Co. 
Typical of vessels built for German owners during the early 1880s were the 
"River" class ships constructed for NDL by John Elder & Co. Eight ships of the class, 
of which the 4,900-gross-ton "Elbe" was the first, were built over a seven-year period 
and all had three-cylinder compound engines similar to, but less powerful than, that 
fitted in "Arizona". Elders built many fine and fast vessels during that decade and 
notable amongst them was the Guion Line's "Blue Riband" holder "Oregon" of 1893. 
Her three-cylinder compound engine, of typical Elder design, developed 12,000 ihp 
(8,950 kW) using steam at 110 psi (769 kN/sq m) supplied by mne double-ended 
Scotch boilers with Fox's corrugated flues. These boilers were made from steel as was 
the built-up crankshaft but, strange for that time, the hull was constructed from iron. 
Reasoning for that is difficult to determine, but steel was still relatively expensive 
compared with iron and shortages in supply did occur '^ . 





Built John Elder d Co Glasgow I8S1 
thrusll Engine I (^Boiler Room 





Fig. 17. — Section through NDL steamer "Elbe" 
"Oregon" was fast, 18.05 knots for her record crossing, but speed cost money 
in the form of coal consumption. At that speed she would bum 300 tons per day. 
Some of that went in generating electricity, the ship having two generators, each of 
which was capable of suppyling the entire load of the 460 lamps installed. 
ELECTRIC LIGHTING PLANT ABOARD SS-QREGON 
Fig. 18. — Electric plant as fitted in "Oregon" 
Cunard's reply to "Oregon" came in the form of "Umbria" and "Etruria" a year 
later. Steel built, they were large ships, 7,700-gross-tons, with a draught to the then 
limit of water at New York harbour. Engines consisted of the standard Elders' form 
of three-cylinder compound engine but with cylinders larger than any yet manufac-
tured and capable of developing 15,000 ihp (11,190 kW). Coal consumption of 315 
tons per day required 109 stokers and trimmers with 11 engineers and one electrician 
completing the engine room complement. The electrical plant was the most sophis-
ticated put in any ship to that date. Four generators supplied the power, which was 
directed throughout the ship by means of six independent circuits, some with 
sub-circuits. A switchboard allowed any generator to supply any of the circuits. 
Electrical installation aboard ship were definitely coming of age '"*. 
Passenger comfort in terms of ventilation was not forgotten, with a forced system 
being provided for the lower decks. An arrangement using high-pressure air issuing 
through nozzles was used to draw fresh air into the lower sections of the ship. This 
system avoided use of the usual fan and large amounts of ducting. Stale air vented 
through casings which surrounded the twin funnels, thus avoiding a chilling effect on 
the fiiimel gases during Atlantic winters '^ Passengers were becoming more selective, 
and only the most up-to-date and well-apportioned ships could charge the highest 
fares and attract the first-class passenger. 
Engineering, 19 June 1885, p. 674. 
The Marine Engineer, November 1884, p. 215. 
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Fig 19. — "Umbria"'s fractured shaft and repair method. 
"Etruria" and "Umbria" were single-screw ships and, although constructed to 
the highest standards, were vulnerable to loss of propeller or shaft failure. During their 
operating lives both were subject to such incidents, which also afflicted a great many 
other liners. Before the days of radio any vessel losing its single screw would be at 
the mercy of the weather with only its basic sails to assist. There can be little doubt 
that some of those steamers lost without trace disappeared as a result of a failed 
propulsion system during severe weather. 
During December 1892 "Umbria" suffered a fractured shaft whilst about 760 
miles east of New York. The shaft fractured at the thrust block, but a repair was 
possible thanks to the ingenuity of the Chief Engineer and skill of his staff. With much 
hard work, drilling and cutting using hand tools, for no electrically powered tools 
were then available, two of the thrust block collars were converted into coupling 
flanges and the ship could proceed '*. 
"Etruria'"s accident was much more spectacular and no amount of effort could 
rectify matters. During 1902 the propeller, a section of the shaft, rudder and a portion 
" Engineering, 20 June 1893, p. 80. 
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of the stem frame were carried away whilst en route for Liverpool. The exact cause 
of the incident was never known but it would appear that the shaft failed and resulted 
in the propeller impacting with the stem frame, causing its destruction. Whatever the 
reason, "Etruria" was disabled and drifted helplessly until happened upon by another 
steamer which took her in tow ". 
end view o1 
^ scarph 
port ion lost Scarphed joints 
Fig. 20. — "Etruria" 's damaged stem section and repair. 
Twin screw propulsion provided the answer to certain of these problems but 
there is never complete certainty as far as the sea is concemed. The Inman liner "City 
of Paris" (1889) proved this in 1892. She and her sister, "City of New York" (1888), 
were the most advanced ships of their day, being fitted with twin triple-expansion 
engines. Longitudinal bulkheads separated port and starboard engines whilst trans-
verse bulkheads separated engine and boiler rooms. In effect each engine occupied 
its own watertight compartment, making it, so the designers considered, immune 
from problems afflicting the other engine. 
At 5.20 pm on 23 March 1890, whilst the engines were apparently working well, 
the starboard engine suddenly raced for a short period then resumed normal speed. 
Within a minute the engine raced frantically then collapsed, the collapse being due 
to impact of reciprocating parts with the engine stmcture, owing to high speed during 
the period of racing. It subsequently tumed out that the racing had been due to 
fracture of the propeller shaft, but loss of one engine should have enabled the ship 
to proceed on the other. However, in collapsing, parts of the starboard engine 
fractured sea-water pipes and ship-side connections, but more importantly they 
" The Engineer, 6 June 1902, pp. 558-559. 
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punctured the longitudinal bulkhead. Pumps were not able to keep the port engine 
room dry, with the result that both engine rooms were soon out of action and the ship 
totally disabled. A tow was the only solution as sails had been reduced to such an 
extent as to be ineifective '^ 
Such an incident illustrates the vulnerability of all ships, even those built and 
engineered to the highest standards. These new Inman Line ships were irmovative. 
Triple-expansion engines had been introduced elsewhere a number of years earlier 
and their economic advantage over the compound was as marked as that of the 
compound over the simple engine. Triple expansion saved coal but the high-powered 
engines, 20,000 ihp (14,920 kW) total output, of "City of New York" and her sister 
demanded a plentiful steam supply. Three boiler rooms, each with three double-ended 
Scotch boilers, supplied that steam at 150 psi (1,035 kN/sq m). With natural draught 
there is a limit to how much coal can be burnt on a grate and hence to the steam 
generating rate. Higher steam output would require more boilers but that would take 
up more space. In order to obtain higher steam output from the same sized boiler, 
forced draught was developed. These "City" ships were provided with closed 
stokehold forced draught, the first on the Atlantic. This arrangement required air 
locks for entry into the stokehold and, when "City of Paris" was repaired following 
the accident, Howden forced-draught arrangement was fitted. 
With each new large passenger ship built for Atlantic service the electrical 
installation increased in total power and complexity. Shipboard systems were more 
extensive than many shore installations and the systems fitted aboard "City of New 
York" and "City of Paris" were by far the most advanced afloat. For the fu-st time 
electric lighting was applied to passenger and crew accomodation, as well as to 
working spaces, there being in excess of 1,000 lamps. The 100-volt electric system 
also powered electric motors which, again for the first time afloat, were used for 
ventilation purposes. By this time refrigeration plant for provisions had become 
standard and each ship was fitted with an ammonia plant to keep fi-esh provisions for 
the 2,000 people on board. 
A fiirther innovation was the anti-rolling tank. No matter what comforts were 
provided, a trip across the Atlantic could be very unpleasant in bad weather and little 
could be done to improve matters. Up to that time a number of warships had been 
fitted with anti-rolling tanks but they were not common in merchant vessels and had 
never before been installed in an Atlantic steamer. The system was a primitive form 
of the Frahm tank, later to become popular especially for German-built Uners, and 
had been fitted following model tests by the builders J. & G. Thomson of Clydebank. 
The twdn-screw arrangement allowed for a novel design of semi-balanced rudder 
which was totally below the water surface. A hydraulic ram arrangement was 
employed for turning the rudder, devised by the Edinburgh firm of Brown Brothers, 
who subsequently fitted steering gear in most of the world's shipping. Hydraulic 
" The Engineer, 18 April 1890, pp. 314-316. 
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Fig. 21. - Typical Scotch boiler 
Fig. 22. - Howden system of forced draught applied to Scotch boiler. 
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power was also employed for the operation of deck machinery and hoists throughout 
the ship. 
Construction of large triple-expansion engines presented problems in manufac-
ture, especially in relation to the low-pressure cylinder. Engines for the "Cities" were 
of the following dimensions : HP 45 in. ( 1,143 mm) diameter, IP 71 in. (1,803 mm) 
diameter, LP 113 in. (2,870 mm) diameter and stroke 60 in. ( 1,524 mm). With these 
large dimensions the control gear was obviously also large and had to be powered by 
a small steam engine rather than hand operated. With such an extensive array of 
engineering plant it follows that a great deal of manpower was required for its 
operation. Under the control of a Chief Engineer were 18 assistant engineers, 3 
electricians, 3 refrigerating engineers, 3 donkeymen, 3 storekeepers, 33 greasers, 54 
fireman and 57 trimmers, plus one clerk. Carrying these people necessitated provi-
ding accommodation and food, but could not be avoided as they were essential to the 
operation of a large express liner. Coal firing was labour-intensive and large reciproca-
ting engines needed constant oiling and greasing ". 
Any shipping company wishing to compete had to follow Inman's example and 
it was known that the pace of development in marine machinery would soon result 
in these two fine vessels being outdated. In praising the introduction of "City of Paris" 
the respected journal The Engineer commented : "The startling feature about the 
practice of Atlantic steam navigation is that it is perfectly well understood that the 
City of Paris will probably be obsolete in five years." 
Fig 23 — Arrangement of Howden forced draught for "City of Pans". 
White Star Line responded with two 9,950-gross-ton 20-knot ships, "Teutonic" 
and "Majestic". Triple-expansion engines and Scotch boilers were fitted and, although 
cyUnder dimensions were smaller than those for the "Cities", the steam pressure was 
" The Marine Engineer, July 18 90, pp. 140-148. 
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higher at 180 psi (1,242 kN/sqm), allowing for greater power development. Large 
LP pistons as used with triple-expansion engines were beginning to cause problems 
of vibration, the three-crank arrangement being difficult to balance effectively. This 
fact and the development of higher powers in later vessels resulted in the introduction 
of four-crank arrangements which could be balanced on the Yarrow-Schlick-Tweedy 
system. These ships suffered from vibration problems especially when the LP pistons 
of both engines were moving up and down in unison, an effect which periodically 
occurred because regulating the steam supply to the engines in order to obtain exactly 
the same speeds was difficult. The advantage of triple expansion and twin screws can 
be seen from the fact that these high-speed ships would bum only 320 tons of coal 
per day. The smaller and slower "Oregon", built only 6 years earlier, consumed 300 
tons per day °^. 
A further advantage of twin screws was illustrated by the Fairfields-built HAP AG 
liner "Normannia" during her maiden voyage in June 1890. At full speed the ship 
came upon a large iceberg and had to take quick evading action. By putting the helm 
hard over and stopping then reversing the starboard engine with the port one kept 
full ahead, the ship was turned. An impact collision with the iceberg was avoided but 
the ship was struck a glancing blow and some 20 tons of ice fell on the deck, though 
no structural damage was sustained '^. Twenty-two years later "Titanic" was not so 
lucky. 
"Normannia" proved to be the final British-built vessel for the two major 
German lines, her Stettin-built sister "Furst Bismarck" was slightly larger. Both ships 
were fitted with twin 8,000 ihp (5,969 kW) triple-expansion engines and their 
auxiliary machinery plant followed similar installations already afloat. 
Eastbound Atlantic passages generally offered less cargo than those westbound 
but there was cargo to be exploited in the form of meat. Live cattle had been 
transported aboard cargo ships but such would have caused problems with passenger 
vessels. In order to take advantage of the meat traffic available, a number of owners 
provided refrigerated holds as well as refrigerated provision rooms. This was no real 
iimovation as far as maritime transportation in general was concerned but it did prove 
to be an advance for express Atlantic liners. Few items of cargo, apart from people 
and mail, required fast passage and so freight rates were not high. Perishable 
foodstuffs could be made to pay higher rates and fill otherwise unused space aboard 
the express liners. 
White Star provided its two fast steamers, "Teutonic" and "Majestic", with two 
refiigerated holds each of 40,000 cu ft (345 cu m) capacity. Each hold had its own 
ammonia refrigerating plant, either of which could be made to cool both holds. So 
successful was the arrangement that the earlier built "Britannic" and "Germanic" were 
taken out of service in 1892 for conversion of hold space to refrigerated space. Instead 
'" The Engineer, 19 December 1890, pp. 489-503. 
'^ Engineering, 19 August 1890, p. 247. 
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Fig. 24. - Twin screw German steamer "Normannia". 
of an air-circulating ammonia plant these ships were provided with carbon dioxide 
systems employing brine circulation around the hold. Brine circulation made for 
easier conversion work, but ammonia attacked the copper pipes which would be used 
for brine circulation and so the carbon dioxide system had to be employed. The basic 
refrigerating principle remained the same as for ammonia but higher pressures were 
required because of the use of carbon dioxide gas ^^  
High speed and larger ships demanded an increase in power and that in turn 
required larger engines. The triple-expansion engine had practically reached the end 
of its development by the early 1890s and the engines fitted in the twin-screw 
Cunarders "Campania" and "Lucania" (1893) were amongst the largest and most 
powerful ever made. They were certainly exceptional pieces of engineering but were 
still three-crank triple-expansion engines of the basic arrangement introduced years 
before. That statement is not in any way intended to detract from the design and 
constructional skill which went into their production ; it merely serves to illustrate the 
rapid developments taking place in the marine field. The Atlantic was a testing ground 
for some of the most powerful machinery afloat and manufacture of such taxed the 
skills of the marine engineering industry. 
Each engine had five cylinders, tandem HP and LP cyUnder arrangements being 
positioned each side of the single IP. All pistons had the same stroke, 69 in. 
(1,733 mm), with cylinder diameters as follows : HP 37 in. (940 mm), IP 79 in. 
(2,007 mm) and LP 98 in. (2,490 mm). The twin engine installations could develop 
30,000 ihp (2,238 kW) and that would drive these 12,950-gross-ton ships at speeds 
in the region of 22 knots. The large reciprocating masses of these engines caused 
vibrations at some speeds, illustrating the problems of balancing a three-crank engine. 
Further problems with such large engines involved regulation of speed or, more 
accurately, governing speed when the propeller was partially uncovered during rough 
weather. Traditionally it had simply been a case of reducing steam supply to the 
engine, but with a large triple-expansion engine closing the steam inlet valve was not 
enough. Even though steam would not be passing to the engine, there was a 
considerable quantity of steam passing between HP and IP as well as between IP and 
LP cylinders. That produced power which caused the main engine to race. A solution 
was to fit a steam engine which would move the engine's expansion link to 
mid-position ; thus all cylinder valves would cease to operate and no steam would 
flow between any of the cyUnders. That engine consisted of a steam cylinder to which 
steam was directed whenever the governor cut in. So large were the linkages that 
manual control of the engine was not possible and small steam cylinders were 
required to move the linkages when manœuvring. 
Steam at 165 psi ( 1,138 kN/sq m) was suppUed by twelve double-ended Scotch 
boUers, which operated on a closed pressurised stokehold arrangement rather than 
that of forced draught. Coal bunkers occupied space foreward, aft and above each of 
" Engineering, 19 December 1890, pp. lll-lli. 
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the two boiler rooms, with coal being fed by chutes from bunkers to stokeholds With 
a daily fuel consumption of 550 tons it was obviously essential that supplies to the 
boiler were maintained and an army of 84 firemen and 57 tnmmers had to be 
employed to ensure that steam pressure did not fall 
A large cargo and provision refngerating capability was provided together with 
an extensive electncal plant With each successive express liner the amount and 
quahty of the technology increased " 
Amenca re-entered the fray as an Atlantic liner builder and operator with "St 
Louis" and "St Paul" (1895) Built by William Cramp & Sons of Philadelphia, these 
10,250-gross-ton ships were not as fast as the Cunard pair but could maintain a 
comfortable 20 knots Their machinery attracted attention owng to their use of twin 
quadruple-expansion engines Six double-ended and four single-ended Scotch boilers 
usmg Howden forced draught supplied steam at 200 psi (1,380 kN/sq m), the higher 
pressure being ideally suited to quadruple expansion A four-crank arrangement was 
employed, tandem HP and LP cylinders dnving the forward pair of cranks, first IP 
the third crank and second IP the fourth Dimensions were modest compared with 
the engines of "Campania" HP 28 5 in (724 mm), 1st IP 55 in (1,397 mm), 2nd 
IP 77 in (1,956 mm) and LP 77 in (1,956 mm), all with strokes of 60 in. 
( 1,524 mm) Total power was a modest 16,000 ihp ( 11,936 kW), but the ships burnt 
only about 300 tons of coal per day Surpnsingly, they had bunker space for only 
2,500 tons of coal, sufficient for eight days' steanung at full power American coal was 
not of such high quality as that which could be obtained in Europe but, being 
Amencan, these ships were hkely to have been pressured into taking on maximum 
bunkers of Amencan coal By having small bunkers the owners need not take too 
much of that coal Bunker space also reduced cargo capacity 
Final Atlantic manne engineering development of the century lay in German 
hands "Kaiser Wilhelm der Grosse" (1897) was the first non-Bntish holder of the 
"Blue Riband" since the 1850s and at 14,350-gross-tons she was the largest ship in 
the world Her twm main engines were tnple-expansion but employed four cranks, 
which allowed for more effective balancing The cylmder arrangement working from 
the foreward end of the engine was HP 51 875 in (1,320 mm), IP 89 75 in 
(2,280 mm) and then two 96 5 in (2,450 mm) diameter LP cylinders, aU with a 
68 875 in (1,750 mm) stroke Natural-draught Scotch boilers supphed steam at a 
rather modest 175 psi (1,208 kN/sq m) In order that the large quantities of coal 
required to feed the boilers might be brought to them quickly, a little railway system 
was arranged between the bunkers and stokeholds Rapid disposal of ash fi-om each 
stokehold was provided for by means of water-powered ash ejectors ^* 
Safety was not neglected and an elaborate system of watertight doors was 
provided, with an arrangement of discs on the bridge to indicate when doors were 
open or closed As ships became larger such features became essential 
" The Engineer 13 October 1893 pp 345-358 
'" Engineering 23 March 1894 p 364 , 8 Apnl 1898, pp 429-431 
100 
HAP AG's answer to the NDL ship came by way of the "Deutschland" (1900). 
A larger ship of some 18,000-gross-tons, she was also faster and hence more 
powerful. A change came about in that quadruple-expansion engines were chosen, 
these being of six cylinders on four cranks and balanced on the Yarrow-Schlick-
Tweedy system. Two 36.6 in. (930 mm) HP cylinders were mounted in tandem above 
two 106.3 in. (2,700 mm) LP cylinders, these combinations occupying the central 
crank positions. The 1st IP cylinder, 73.6 in. (1,870 mm), was placed forward and 
the 2nd IP, 103.9 in. (2,640 mm), on the aftermost crank. All had strokes of 72.8 
in. (1,850 mm). 
Each engine had been designed to produce 16,500 ihp (12,310 kW) but in 
service they could develop a combined total of 37,000 ihp (27,700 kW). Crossing 
at an average speed of 23.36 knots "Deutschland" captured the "Blue Riband" but 
the ship vibrated from stem to stem when pushed hard. It soon became evident that 
there was no solution except to operate at lower speeds. Even during later years a 
number of express liners suffered from severe vibration, which was never effectively 
overcome despite stiffening of the structure and a change in propellers. 
In contrast to the earlier German record holder, "Deutschland" was provided 
with Howden forced draught on her Scotch boilers and these provided steam at 220 
psi (1,528 kN/sqm), a pressure which could be efficiently used with quadruple 
expansion. As might be expected aboard such a ship, extensive use was made of 
electricity. As well as the usual lighting circuits, electricity powered the galley, forced 
draught fans, ventilation fans, water heaters and curling irons. Electric motors also 
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Fig 26 — Section through machinery space of "Deutschland" 
operated mail and provision hoists although no similar system of elevators was 
provided for passenger use. That came with later ships and was an essential feature 
as the number of decks increased ". 
This concludes the study of 19th-century Atlantic marine engineering and also 
the effective development of the steam reciprocating engine as a high-power genera-
tor. With the new century would come the turbine, gearing, water-tube boilers, oil 
firing and the internal combustion engine. All these in turn revolutionised travel on 
that waterway and caused changes in manufacture ashore as well as operation afloat. 




Only infrequently did the Atlantic finer bring about a change in marine tech-
nology, usually innovations were tried on other waters before being introduced to the 
western ocean. However, because of the nature of operations on the Atlantic, with its 
demand for high speeds and engine powers, the Atiantic finer was always to the fore. 
Marine supply industries grew on the basis of support for a vast fleet of liners. With 
large numbers of people regularly crossing that waterway, owners had to ensure that 
their vessels were always well equipped, otherwise passengers would drift to the more 
modem and better appointed ships. The introduction of electricity was an immediate 
success and soon all ships wishing to attract the better paying passengers had to be 
so provided. In matters such as this developments for shipping use were often faster 
than those for shore applications. 
Marine engines of the 19th century were larger than those used for any other 
purposes and the same was true for boiler plant. Because of the marine industry, and 
that serving the high-powered Atlantic liners in particular, development of large 
engineering manufactories progressed more rapidly than it would otherwise have 
done. These ships enjoyed the benefit of changes in technology but they also 
promoted changes and resulted in better manufacturing. 
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LA TRANSFORMACION DE LOS MEDIOS 
DEFENSIVOS Y OFENSIVOS 
EN LOS BUQUES DE GUERRA EN EL SIGLO XDC 
POR 
Ricardo CEREZO MARTINEZ 
24516 
Preambulo 
Los pnncipios cientificos formulados en el siglo xvii y desarrollados en el xviii 
tuvieron efectos decisivos en el progreso de la ciencia y de las aplicaciones tecnicas 
a partir de la segunda decada del xix La matematica, la quimica, la metalurgia, la 
electncidad, la investigacion y el pnncipio de utilitansmo propio de una sociedad en 
progreso cultural y demografico llevaron a descrubnmientos cientificos que la tecnica 
conviertio en formas de produccion en diversos campos de la industna hasta entonces 
desconocidas cualitativa y cuantitativamente , descubnmientos que revolucionaron las 
tecnicas de fabnca de los matenales de construccion en sus diversos usos tanto como 
los productos manufacturados De ahi que el fenomeno se haya denominado revolu-
cion industrial 
De la misma manera que sucedio en todos los campos en los que se mamfiesta 
esa revolucion, lo hizo tambien en las tecnicas y los matenales para la construccion 
naval, las armas, las polvoras y los sistemas de propulsion En poco menos de medio 
siglo los procedimientos industnales en su conjunto proporcionaron naves de trans-
porte y de combate y armas navales que solo los nombres tenian en comun con los 
elementos précédentes naves, canones y polvoras eran terminos que definian medios 
que flotaban y se muevian en el mar y elementos de combate de caractensticas y 
posibilidades substancialmente evolucionados respecto de sus homonimos antenores 
De este magno proceso de desarroUo nos han llegado, por lo general, juicios y 
evaluaciones contemplados desde la misma perspectiva utilitana y matenalista que 
inspiro la construccion de naves y medios, faltos por lo tanto de imaginacion A 
menudo se leen someras generalidades tratadas sin la proflindidad requenda para la 
comprension de un fenomeno aplicativo de la tecnica en el que la obtencion de 
medios no se justifica en su misma produccion sino en la idea de utilizarlos para 
obtener resultados concretos puesto que cada uno de esos medios tiene una aplicacion 
determinada, y es en funcion de su rendimiento como han de enjuiciarse en la 
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historia para no caer en el error de créer que la fâbrica de esos medios es el fm mismo 
de la ténica '. 
La bùsqueda de elementos eficientes de combate, la atención en el desarrollo de 
la artilleria y de su replica — el acorazamiento de los cascos de los buques — llevó 
a la construcción de los acorazados, buques cuyo costo no flie compensado con la 
utilidad que de tan poderosa arma podia esperarse. Los analistas polarizaron sus 
reflexiones en la pugna entre la coraza y el canon dejando de lado el estudio de otros 
medios que incidieron en el campo de la guerra naval y que, a largo plazo, 
proporcionaron una eficacia muy superior a la del arma clàsica : el canon. 
Ciertamente hubo hechos que explican por qué los técnicos de la dirección de 
la guerra naval — los tâcticos — fijaron su atención en las formas de perfeccionar el 
caüón y la coraza, y progresaron hasta el limite obviando otras opciones consideradas 
menos prometedoras en la practica, al menos a corto plazo. La falta de perspectiva 
historica de estos analistas les impidió ver la distincion entre los logros de caracter 
cualitativo y los cuantitativos ; es decir entre los medios que singificaban un verdadero 
cambio en la tâctica y la estrategia y los que meramente establecian un desequilibrio 
temporal entre los medios de atque y defensa que era pronto compensado mediante 
una replica technológica adecuada. 
Viento «versus» vapor 
En el aspecto estratégico las dos formas clâsicas de aplicar el principio funda-
mental de la guerra en el mar en las épocas doradas de la propulsion vélica — la 
concentración de fuerzas en el lugar y momento oportunos, y la acción decisiva — 
quedaban supeditadas en general a efectos dependientes del viento y de las condi-
ciones geograficas e hidrograficas de la zona de operaciones. Una armada bien 
conducida, incluso de menor potencial que la adversaria, podia obtener la supremacia 
en el mar fiada en su movilidad estratègica si el viento la favorecia : asi lo confirman 
las tâcticas empleadas por Tourville en el siglo xvii y de Nelson en los xviii y xix. Del 
mismo modo el aprovechamiento de la hidrografia para ordenar el despliegue en un 
area maritima de condiciones geograficas determinadas daba ventajas decisivas a una 
armada bien dirigida tacticamente : la guerra maritima sostenida entre Holanda e 
Inglaterra a mediados del xvii ofrece muestras a despliegues apoyados en la geografia. 
Igualmente las experiencias de las expediciones a Irlanda y Egipto dos siglos después, 
parecian demostrar que la contraposición tierra-mar habia dejado de ser una 
modalidad util de hacer la guerra. 
El viento y las condiciones geograficas e hidrograficas condicionaban podero-
samente la facultad de dominar el mar cuando las armadas o flotas de combate no 
disponian de capacidad para desarrollar una guerra a gran escala toda vez que la 
concentración en la zona resolutiva era problemâtica y por lo tanto no podia ser 
' Oswald SPENGLER, El hombre y la técnica. 
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considerada como un factor estrategico estable El factor tiempo en unos casos y el 
factor espacio en otros eran pnmordiales, siempre a expensas del viento, lo cual 
establecia la preponderancia del elemento nautico sobre el militar y de la tactica sobre 
la estrategia por eso las cualidades del maniobnsta naval sobresalian sobre las del 
soldado y las del estratega 
El metodo de combatir preconizaba la accion artillera a distancia — muy corta 
a causa de la limitada eficacia de las bocas de fiiego de la epoca — y la lucha con armas 
de corto alcance, aceptandose mcluso el cuerpo a cuerpo cuando los efectos de estas 
armas y el fiiego artillero no eran resolutivos Para lograr que lo fiiesen los navios de 
linea — llamados asi por ser la Imea la formacion especifica de combate — debian 
Uevar, distnbuidas en las diversas batenas, el mayor numero posible de bocas de 
fiiego, siendo el personal artillero y la mannena quienes constituian la fiierza 
combatiente en la fase del contacto artillero Y como la potencia balistica de los 
canones era pareja a la resistencia a los impactos encajados por las naves, el numero 
de piezas instaladas y la rapidez de tiro eran los factores militares que llevaban al 
exito, el conseguir una gran masa de fuego — o cantidad de hierro lanzado por unidad 
de tiempo — era pnmordial para resolver el duelo antes de recumr al empleo de los 
medios combativos de alcance corto 
A estos factores de caracter fisico se agregaban los no menos importantes de 
las cualidades evolutivas de los bajeles, la pencia de sus comandantes, el adiestra-
miento de las dotaciones y, en especial, la posicion a barlovento, todos los cuales 
ofrecian una supenondad que explotada decididamente podian dejar el camino 
expedito a la victona Por el contrano, el maniobrar equivocadamente o quedar a 
sotavento eran a menudo causa de una derrota inevitable De hecho quien conseguia 
situarse a barlovento merced a la maniobra inicial conservaba la posibilidad de 
concentrar en un punto el ataque conforme a la modalidad aplicada por Rodney — 
y despues por Nelson — de escindir en dos partes a la flota adversana, dejando fiiera 
de juego a la fraccion que quedaba a sotavento 
La apancion de las naves de propulsion a vapor trajo consigo nuevas posibilida-
des estrategicas y tacticas e hizo desmerecer la importancia de la posicion relativa de 
las armadas enfrentadas respecto de las cualidades intnnsecas de los medios de 
combate mas eficaces, quedando superadas las viejas formas de combatir condiciona-
das por la déficiente capacidad destructiva de la artillena antigua Sin embargo, el que 
prevalecieran ahora las cualidades motnces de las naves y de las flotas no significo 
una pronta y notona influencia en las caratensticas del armamento naval toda vez que 
las formas de combatir dependian de la déficiente calidad balistica de la artillena, no 
evolucionada todavia 
En un pnncipio las ventajas del nuevo sistema de propulsion no flieron 
évidentes Las naves del penodo velico se construian en poco tiempo y conservaban 
la eficacia nautica y militar durante largo tiempo, muchas de las que combatieron en 
Trafalgar tenian cerca de 40 anos, como el «Victory» Ademas, las naves de vela 
podian permanecer en activo largos penodos de tiempo conservando la eficacia 
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nâutica y militar mediante acciones periódicas de mantenimiento no demasiado 
onerosas ; al conrario de lo que sucedia en las de propulsion mecanica, protegidas 
por coraza fabricada con materiales especiales y dotadas de artillena mucho mas 
compleja, que quedaban militarmente anticuadas en el curso de muy pocos afios 
debido a la continua y rapida transformacion de los materiales de construccion y de 
los medios de combate. 
El proceso de aplicacion practica del vapor a la navegacion mantima ftie largo. 
Desde que Fulton construyera el «Clermont» de 1808 hasta la aparicion de los 
«Mississippi» y «Missouri» en 1842, en los Estados Unidos, transcurre casi medio 
siglo en el que se suceden los intentos para conseguir una maquina util de propulsion 
naval por medio de las ruedas latérales. Ocho ahos mas tarde — en 1850 — en Francia 
se construye el acorazado «Napoleon» propulsado por hélice, sistema adoptado 
pronto por todas la marinas del mundo. Se produce entonces un cambio sustancial 
en la navegacioon mantima, del mismo orden cualitativo del que tuvo lugar en el siglo 
XIII cuando se utilizo la aguja magnetica a bordo, se instalo el timon a popa de las 
naves y se conjugaron las vêlas cuadras y latinas, cambio que posibilito el abandono 
de la navegacion litoral y el inicio de la oceanica, consolidado en la siguiente centuria. 
Sin embargo, aun se habra de esperar otro medio siglo para que el sistema de calderas 
de vapor de doble y triple expansion permitan aumentar la velocidad de las grandes 
unidades de 14 a 18 nudos ; entre tanto los desplazamientos aumentan notablemente, 
de las 5.000 o 7.000 tons, a las 14.000 tons. 
Con la aplicacion de esta nueva capacidad cinematica a los buques es cuando 
desparece la importancia de las circunstancias meteorológicas y quedan sensiblemente 
desminuidos los condicionantes geograficos. Sin embargo es la velocidad la que 
aparenta ser caratenstica prédominante en la consideracion del factor espacio/tiempo 
como ftindamento de una estrategia mantima basada en la fleet in being, capaz de 
realizar en un momento dado una pronta concentracion en el lugar decisivo para 
disponer en el de la superioridad naval. 
En este concepto oportunista de la acción estrategica naval rapida, sustentada 
sobre la base permanente de un potencial militar capaz de actuar resolutivamente en 
un eventual teatro de operaciones, se han de enjuiciar los nuevos medios de ofensa 
y defensa del siglo xix — artillena y coraza — para valorar los efectos de su incidencia 
en la guerra en el mar. 
La pugna entre la coraza y el canon 
En los comienzos del siglo xix los canones navales no difieren mucho de los 
utilizados en el siglo xvi : ambos son de avancarga, alcanzan unas 300 yardas de 
alcance para el tiro a punto blanco y unas 2.500 yardas a maxima distancia. Hasta 
mediado aquel siglo, junto con las balas huecas con carga de polvora se siguen usando 
las esfericas. La efimera carronada, con su corto alcance y escasa precision en el tiro, 
queda desacreditada en la guerra de independencia de los Estados Unidos. En el uso 
de corazas de proteccion en las embarcaciones la experiencia mas valida hasta esa 
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epoca es la de las lanchas canoneras empleadas por los espanoles en 1782 contra 
Gibraltar. 
En los buques de combate anteriores a la guerra de Crimea, propulsados a vapor 
mediante ruedas latérales, los grandes y largos cafiones instalados en barbetas, con 
campo de tiro circular, son de caractenstica similares a los utilizados en el penodo 
velico segun se constata a la vista de los tres tipos de buques de Imea representados 
por los buques de 1°, 2° y 3" orden «Duke of Wellington», «Caesar» y «Hogue», cuyas 
respectivas batenas acumulan un considerable aumento de peso respecto de las naves 
anteriores, como el «Victory» de Nelson por ejemplo. Mas a pesar de la notable 
deficiencia de la clasica artillena gruesa, sobre todo por conveniencia de adaptacion 
a las formas de combate, se lograron con ellas grandes efectos, como se demostro en 
las batallas de Aboukir, Trafalgar y Sinope. 
Despues de la ineficacia demostrada por los navios ingleses y franceses en la 
guerra de Crimea y de los graves dafios por ellos sufridos en el bombardeo de 
Sebastopol — 1854 —, con la asistencia de las 5 batenas flotantes francesas ^ que, pesé 
a sus defectos, fiieron la causa principal de la caida de Kibum al ano siguiente, se 
acepta la idea expuesta por Paixhans en 1834 de emplear planchas de hierro para 
protéger los costados de las naves, antes descartada por razon de las dificultades que 
habnan tenido que superar las limitaciones de la tecnica metalurgica de la epoca. La 
eficiencia de la artillena se hace mayor con el empleo de granadas en los cafiones de 
10 y de 8 pulgadas, cada vez de mayor aceptacion por parte de los especialistas. 
En 1859 y segun la experiencia adquirida en esa guerra, en Francia se construye 
la fragata «Gloire» 5.675 tons. — de casco de madera, acorazada con planchas de 
hierro foijado de 4 3/4 pulgadas, construida por Dupuy de Lome. Al ano siguiente 
Inglaterra fabrica el «Warrior», tambien de casco de madera y acorazado con planchas 
de hierro foijado de 4,5 pulgadas, y el Amirantazgo ordena la instalacion en el 
«Prince Albert» de 12 canones protegidos por seis cupulas acorazadas. Estas son los 
inmediatos avances de caracter cuantitativo, destinados a cumplir un mero papel de 
transicion en la epoca en que Narciso Monturiol expenmenta en Barcelona su 
submarino «Ictineo» y Whitehead disefia el torpedo automovil en base a la idea del 
capitan de fragata austriaco Lupis ; ambas iniciativas — que se citan a modo de 
ejemplo —, tendentes a introducir cambios de naturaleza cualitativa pasan de 
momento desapercibidas en los circulos mdustriales, o son tacitamente ignoradas por 
las grandes potencias, temerosas en la obtención de medios de combate que puedan 
deteriorar la supremacia de sus flotas. 
El incremento del potencial de fliego se hizo posible cuando en la fabrica de 
piezas se sustituyo el hierro colado por materiales acerados y se utilizaron los canones 
de anima rayada — 1855 - , a la vez que la polvora de combustion lenta permitia la 
construccion de piezas de mayor longitud de anima, capaces de aumentar la velocidad 
inicial del proyectil en la boca de la pieza y con ella lograr alcances mas largos. El 
^ «Lave», «Tonnante», «Congreve», «Foudroyante» y «Devastation» 
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uso generalizado del acero - 1871 — para la fabricacion de canones y la adopcion 
— 1887 — en Francia de la polvora sm humo fabncada a base de nitrocelulosa, de 
uso prontamente extendida a todo ei mundo, se traducen en una evolucion de la 
artillena en el siglo xix que permite alcances eficaces de 5. 000 métros. El poder de 
penetracion de los proyectiles se incrementa notablemente con el uso de granadas 
perforantes a la vez que mejoraron los sistemas de seguridad y puntena con el empleo 
de la ftierza hidraulica para mover las grandes piezas en onentacion y elevacion y 
absorver la ftierza de retroceso. Como resultado de estos avances tecnicos a finales 
del siglo XIX los cafiones pueden batir muchas veces un blanco protegido con coraza 
de acero penetrando el proyectil en ella una profijndidad equivalente al calibre. 
El sistema de retrocarga artillena no se acepta sin vacilaciones. En Inglaterra se 
adopta en 1858, pero se rechaza y se vuelve a la avancarga en 1865 a causa de los 
accidentes sufiidos por los cargadores, de modo que en 1881 el acorazado «Inflexi-
ble» monta un enorme canon de avancarga de 80 toneladas y 16 pulgadas cuyo 
proyectil puede penetrar 24,3 pulgadas en una coraza de hierro ftjrjado. Dos ahos 
antes se habia adoptado definitivamente el sistema de retrocarga a causa de un 
tremendo accidente en el «Thunderer». Pero la revolucion en la tecnica artillera no 
culmina hasta la aparicion de los cafiones Armstrong rayados y del proyectil con 
banda de plomo para encajarlo en el anima. En 1889 el acorazado ingles «Victoria» 
dispone ya de un caiion rayado del mismo calibre que pénétra 37,5 pulgadas en las 
planchas de hierro forjado. 
De otra parte, la resistencia de las corazas se consigue despues de un largo y 
complicado proceso de desarrollos tecnicos en la metalurgia. El nombre de ironclade 
define el material de constuccion de las primeras corazas, aunque pierde sentido 
cuando hacia 1872 se empieza a utilizar el acero para protéger las torres de artillena 
— «Redoutable» — y poco despues para los mismos fines en las lineas de flotacion de 
los buques de linea - «Inflexible», en 1874 y «Colossus», en 1879 — con planchas 
aceradas de espesores mucho menores que los empleados en las corazas de hierro. 
El uso del acero al niquel — nickel steel para la obtencion de materiales mas 
resistentes a la penetracion de los proyectiles permite una notable reduccion del 
grosor y del peso de las corazas, en mayor grado cuando en 1895 el proceso de 
endurecimiento del acero mediante el tratamieto del calor y del agua — inventado por 
Krupp — hace posible la reduccion a la cuarta parte de las primitivas corazas de 24 
pulgadas de hierro forjado. 
En el «Redoutable» — 1872 — se utiliza por vez primera el hierro y el acero en 
la construccion del casco, rebasado pronto en calidad por el acero Siemens empleado 
en el «Inflexible» que faculta a la industria inglesa construir en lo sucesivo los cascos 
de acero muy resistente a partir de 1886. Francia se incorpora a esta tecnica en 1891. 
De este modo, cuando aparece la artillena de tiro rapido y aumenta el poder 
destructive de los proyectiles de alto explosivo e incendianos, causando efectos 
destructives en las zonas no acorazadas, se extiende la proteccion a diversas partes 
del buque gracias a la fabrica de planchas blindadas de mejor calidad, logradas tras 
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una serie de progresos tecnicos que triplican la resistencia de las antiguas planchas 
de hierro foijado sin aumentar su espesor y el peso muerto de las naves y hacen 
posible la ampliacion de la defensa de la nave con poco o ningun aumento de 
desplazamiento. 
En la carrera antagonista entre el cafion y la coraza aparecen, pues, de una parte 
la artillena rayada y de retrocarga junto con el crecimiento de los calibres y de la otra 
el aumento del espesor — pnmero — y de la resistencia de la coraza — despues —, 
exigiendo en conjunto desplazamientos mayores a las naves. Como al mismo tiempo 
la demanda de mayor potencia de propulsion trae consigo la instalacion de plantas 
de vapor mas grandes, es necesario limitar el numero de piezas de artillena y sus 
calibres maximos, y renunciar al acorazamiento completo del casco ^ En todo caso 
se hace dificil armar con artillena a los buques, aun a Costa de simplificar la calidad 
del armamento, porque las piezas artilleras se construyen con la idea prédominante 
de perforar el casco y esto solo se consigue mediante la aplicacion de una gran 
potencia en el punto de penetracion. 
Las soluciones adoptadas para la reduccion de coraza tienen una gran influencia 
en la distribucion de las piezas de artillena y son distintas en cada pais, Inglaterra y 
Francia, principalmente. Artillena gruesa, artillena media y piezas instaladas en 
diversas partes de la nave se conjugan con sistemas defensivos que prefieren las 
barbetas acorazadas para protéger las piezas, las corazas extendidas a lo largo de la 
Imea de flotacion o la defensa de determinadas superestructuras, ofrecen soluciones 
distintas que se han de elegir dentro de las limitaciones que imponen los desplaza-
mientos y la velocidad : soluciones opinables y teóricas, discutibles debido a la falta 
de comprobacion practica. Hasta extremos que cuando se crée tener una determinada 
experiencia se acepta de inmediato como solucion idonea para resolver un combate. 
Asi sucede con la reincorporacion a las naves del ancestral espolon, desechado 
como arma naval mil anos atras, recuperado porque en 1862 la fragata confederada 
«Virginia» hundio en Hampton Roads a la federal «Cumberiand» embistiendola de 
proa y cuatro ahos mas tarde el buque insignia del almirante austriaco Tegetthof, el 
acorazado «Ferdinand Max», hundio tambien mediante el abordaje al «Re d'Italia» 
en el combate de Lissa. La posibilidad de uso de la tactica del abordaje trajo consigo 
el refiierzo de la estructura de la nave, la mejora de la velocidad, la maniobrabilidad 
y la forma, posicion y robustez del espolon. La nueva tactica y los nuevos condi-
' La pnmera fase de la disminucion de la coraza coincidio con la predileccion por la artillena de 
grandes calibres La proteccion se limitaba a los lugares de emplazamiento de las piezas y de los organos 
vitales de la nave dado que el escaso numero de piezas y la lentitud del tiro propia de los grandes canones 
reducia notablemente la probabilidad de ser alcanzados Las batenas acorazadas a lo largo del costado 
se sustituyeron por reductos aislados, torres y barbetas protegidas y se provee a la defensa de la flotacion 
contra la artillena gruesa capaz de abnr grandes brechas en la obra viva, en altura y longitud 
condicionadas a la estabilidad del buque, complementada a proa y popa con puentes acorazados, 
constituyendo una especie de balsa metalica de estructura celular que proporciona una notable réserva 
de flotabilidad 
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cionantes estructurales y tacticos se traducen en nuevas formas de distnbucion de la 
artillena y de la coraza defensiva. 
En todo caso la evolucion cualitativa de los medios de defensa y ataque, asi 
como la disposicion de estos a bordo — piensese en la sustitucion de la artillena 
instalada en los costados por la orientable en direccion a casi todo el horizonte — trae 
consigo la evolucion de las naves en su constitucion, en su naturaleza, y en la forma 
de combatir. 
El buque sumergible 
La navegacion submarina fixe, de antiguo, una vieja aspiracion del hombre. En 
los siglos XVI y xvii se construyeron artefactos para mantenerse y desplazarse debajo 
del agua, pero ni la ciencia ni la tecnica estaban suficientemente desarrolladas aun 
para ofrecer soluciones practicas a los numerosos y serios problemas impuestos a las 
naves sumergibles por la hidrostatica y la hidrodinamica. Solo a finales del siglo xviii 
— 1776 — el americano David Bushnell logro construir un ingenio subacuatico movii 
— el «Turtle» — accionado por pédales que transmitian la fiierza humana a sendas 
helices de pasos vertical y horizontal mediante un juego de paiancas, logrando 
imprimir una debil propulsion de avance y no mucha estabilidad al aparato. Con este 
primario instrumente se Uevo a cabo un ataque noctumo contra el navio ingles 
«Eagle», sin exito. 
En el primer aho del siglo xix, en Brest, se prueba el sumergible «Nautilus», 
movido asimismo mediante la energia muscular proporcionada por 8 hombres de 
dotacion. Disponia de aire para 8 horas e iba armado con un torpedo manual de 100 
libras de polvora ^ Desde entonces los intentes per legrar una nave sumergible de 
utilidad para la guerra se preducen en todos los paises occidentales. En 1863 uno de 
los denominados «David» norteamericanos Ueva a cabo la primera mision de guerra 
atacando con un torpedo de pertiga al navio «Ironside». Al aho siguiente otro «David» 
— 8 hombres para proporcionar la propulsion y un timonel — hunde al «Housatonic», 
si bien a costa de su misma perdida. En 1844 en Rusia se expérimenta la propulsion 
electrica mediante baterias en el «Drzewiecki n° 3», sin exito. Coincidentemente en 
los Estados Unidos se realizan pruebas similares en el mismo aho logrando dar 7 
nudos de velocidad en inmersion, aunque los resultados no fueron satisfactorios. 
En 1898, despues de varios intentes fallidos, John P. Heiland logra construir un 
sumergible de aceptables caractensticas operativas. Sin embargo, es el «Gymnote» 
frances, concebido per el ingeniero Dupuy de Lome diez ahes antes y construide per 
Gustave Zede, el prototipe que da origen al buque operative verdaderamente 
merecedor del nombre de sumergible el «Narval» fabricado por Laubeuf en 1899. 
Mientras los predecesores de Zede se esforzaron en la resolucien de les problemas 
de navegacion submarina y lograron buques aptes para este proposito pero de 
'' Lo sviluppo manttimo nel secolo xix 
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condiciones may precarias para la navegacion en superficie y de escaso radio de 
accion con la propulsion electrica este ideo un buque integral apto para navegar tanto 
en inmersion como sobre la superficie del mar para trasladarse a la zona donde 
debena operar. 
El «Narval» era un buque de doble casco, uno interior, resistente, y otro extemo 
similar al de un torpedero, de perfil adecuado para navegar en superficie impulsado 
mediante una caldera de vapor alimentada con un hogar de mazout que propulsaba 
a la vez una maquina electrica destinada a recargar las batenas utilizadas durante la 
navegacion submarina. Con un desplazamiento inmersion/superficie de 116/200 
tons, un radio de accion de 620 millas a 8 nudos — en superficie - y su armamento 
de 4 torpédos el «Narval» era un eficaz arma que pronto iba a introducir una nueva 
dimension espacial en la guerra naval y con ella unas posibilidades tacticas y 
estrategicas en la guerra naval hasta entonces desconocidas. El torpedo, arma que 
complementa la fiindamental cualidad guerrera del sumergible — la discrecion — se 
encuentra a finales del sigio xix en trance paralelo de ser puesta a punto en sus 
caracteristicas fiindamentales. 
El torpedo y los buques torpederos 
En la puesta en practica de esta clase de medios de combate se inicia y se 
desarrolla en la segunda mitad del siglo xix siguiendo un proceso vacilante, dificul-
tado por los prejuicios conservadores de los viejos marines y la prevencion de las 
grandes potencias mantimas, opuestas a la puesta a punto de un potente y desco-
nocido instrumento de guerra, cuyo uso en la tactica naval puede producir cambios 
radicales en la fase resolutiva del combate. Se trata de un medio de destruccion 
susceptible de convertirse en arma poderosa, es de empleo insidioso, es asequible a 
los poderosos y débiles, y es capaz de restablecer inoportunos equilibrios de poder 
militar que no interesan a las grandes potencias. Contribuyen asimismo al retraso en 
el desarrollo de tal arma la escasa experiencia en el modo y vehiculo de transporte 
de la carga destructiva hasta el blanco, la ignorancia de los efectos de las explosiones 
submarinas y el insuficiente desarrollo de las tecnicas metalurgicas y mecanicas 
aplicadas en la obtencion de los materiales e instrumentes componentes de un arma 
de construccion compleja y de accion précisa, cuales son el tipo de propulsion, la 
direccion, la carga y la seguridad de manejo. 
En la guerra de Crimea los rusos realizaron ataques contra las naves enemigas 
empleando ingenios explosives de carga escasa — 3 o 4 kilos de polvora — sin obtener 
resultados practices. En cambie durante la guerra civil nerteamericana la accion de 
las cargas explosivas y los torpédos de percha instalados en les «Davids» proper-
cienaron efectos destructives manifiestos en la destruccion del navie de la Union, 
«Caire» — 1863 —, en la espectacular explosion provocada con el ataque al acorazado 
federal «New Ironside» y en el hundimiento del «Houstonic». Todos estos hechos 
evidenciaban el hallazgo de una potencial amenaza submarina que en le sucesive 
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debena tenerse en cuenta en los planes de guerra naval tanto en las formas y 
resultados logrados en el ataque como en la necesidad de defensa 
En ese mismo aho el capitan de fragata austriaco Giovanni Luppis présenta a 
su gobiemo el proyecto de un proyectii submanno, concebido para la defensa de 
costas, que inspira al ingles Robert Whitehead la idea de construir un arma submanna 
movil cuyo proyecto présenta a su vez al gobiemo bntanico en 1868 Se trata del 
pnmer torpedo automovil propnamente dicho, capaz de desarrollar 6 nudos de 
velocidad durante un recorndo de 100 métros, es un arma de unas caractensticas 
muy pobres que, no obstante, surte el efecto de alertar a las potencias mantimas y de 
captar la atencion de los inventores e ingenieros, dispuestos a valerse de los progresos 
de la industna para perfeccionar un instrumento de guerra de grandes posibilidades 
operativas Whitehead mejora su invento y en 1879 présenta un nuevo torpedo que 
bien puede ser considerado como el prototipo de esta clase de arma 23 nudos de 
velocidad, capaz de transportar 22 kg de algodon polvora a una distancia de 300 m 
La competencia de otros paises — Alemania, Italia, Estados Unidos — estimula 
a Whitehead a perfeccionar su torpedo de modo que en 1897 tiene a punto otro de 
casi 5 m de longitud y una carga de 62 kg de explosivo con dos modalidades de 
empleo una de tiro largo a 800 m de distancia a 23 nudos de velocidad, otra de tiro 
corto a 400 m con una velocidad de 27 nudos Se trata de un torpedo que contiene 
ya todas las caractensticas cualitativas basicas del que se utilizara en las dos guerras 
mundiales del siglo xx El aire a presion recalentado — o las batenas electncas — 
como medio de propulsion de la hélice, el conjunto pendulo y plaça hidrostatica para 
la regulacion de la profundidad y el giroscopo para guiar la direccion — utilizado por 
los ingenieros norteamencanos en 1885 — son elementos que han sido incorporados 
al torpedo en el curso de sucesivos perfeccionamientos El bautismo de ftiego — en 
el sentido literal del termino — de la nueva arma acaece en la guerra civil chilena 
cuando el torpedero presidencial «Lynch» torpedea y hunde al acorazado congresista 
«Blanco Encalada» en la bahia de Caldera Tres meses antes el buque hundido habia 
fallado el lanzamiento de su torpedo contra el navio adversano, «Impenal» 
Al filo del siglo XX la maxima distancia de lanzamiento es de 2 000 m a 29 
nudos de velocidad, en 1914 es de 12 000 m a 25 nudos y de 8 000 m a 25/26 
nudos , en la secunda guerra mundial las tres distancias de lanzamiento corresponden 
a 10 000 m, 15 000 m y 20 000 m a velocidades de 38/39 nudos, 35 nudos y 
28/29 nudos respectivamente En cualquier caso y aunque en un pnncipio se dota de 
torpedo a todos los buques de combate para su propia defensa, las condiciones de 
empleo del arma, impuestas por la limitacion de sus carreras, exigen buques de 
transporte que puedan desarrollar gran velocidad para realizar la aproximacion la 
retirada despues del ataque, o cualidades de discrecion para lanzarlo sigilosamente 
Taies son el buque torpedero y la lancha torpedera en el pnmer caso y el submanno 
para el segundo, si bien sera este ultimo el que, con sus peculiares caractensticas 
operativas y misiones pnmordialmente asignadas — ataque al trafico mantimo y 
buques pnncipales de combate —, el que constituira con el torpedo uno de los 
pnncipales sistemas de armas ofensivas caracteristicos de la moderna guerra naval 
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Conclusiones 
En el antécédente comentario sobre los elementos de procedencia industrial que 
en el siglo xix tuvieron una mayor incidencia en la guerra naval se ha hecho referencia 
a la artilleria, a la coraza de los buques de linea, a la propulsion de vapor — hélice 
y caideras de expansion multiple —, al submarino y al torpedo, productos todos ellos 
de tècnicas mecânicas y metalùrgicas progresivamente depuradas en la época de la 
llamada revolución industrial. Pero el termine incidencia es ambiguo por cuanto solo 
indica una conexión con la guerra naval que no expresa en que medida ni cuâl fiie 
la trascendencia historica de los resultados logrados con esos instrumentes, si es que 
la tuvieron ; el que y el cuanto son conceptos de tan dificil ponderación como puedan 
serlo otros cualesquiera referidos a medios instrumentales considerados en la historia 
naval, no en la historia de la technologia toda vez que lo trascendente en los 
instrumentos es su empleo y su utilidad, no su obtención. 
Conforme a nuestros criterios valorativos hemos distinguido los medios o 
instrumentos originadores de una variación cuantitativa de los que causaron un 
cambio cualitativo y unos y otros de los que meramente provocaron un desequilibrio 
transitorio. Todo ello al margen, por supuesto, de que en un momento dado un efecto 
cuantitativo o un desequilibrio instrumental o material fueran causa de una resolución 
de transcendencia historica. Pero la distinción entre unos y otros medios no es fàcil. 
Asi sucede, por ejemplo, que al enjuiciar el paso de la propulsion a vela a la de vapor 
se suele créer que el factor mas destacado en el cambio experimentado por los medios 
file la velocidad cuando en realidad fiie la independencia de movimientos de la nave 
respecto de las condiciones del viento y meteorológicas la que realmente fijó el hito 
del cambio cualitativo. La mayor velocidad de las naves de vapor respecto de las 
vélicas flie un cambio cuantitativo que meramente modificó los presupuestos de la 
guerra naval, mientras que la facultad de poder moverse en todas direcciones sin 
limitaciones — excluyendo las dos efectos de las alteraciones meteorológicas sérias 
— résulté ser una mutación cualitativo que modificó sustancialmente la tàctica y la 
estrategia maritimas. 
En este mismo orden de ideas la porfîa entre la artilleria y la coraza fiie un 
acontecimiento menos trascendente en la historia naval de lo que aparenta. La 
prevalencia de la artilleria en un momento dado solo originó un desequilibrio 
potencial ^ que fiae pronto compensado con el aumento del grosor de la coraza, la 
fabricación de un material màs resistente o mediante una mejor compartimentación 
estanca de la nave. En cambio la propulsion a vapor y el conjunto submarino/torpedo 
son instrumentos causantes de cambios trascendentes en la conducción estratégica y 
en la dirección tàctica de la guerra naval y, por lo tanto, en la historia maritima. La 
' El desequilibrio también puede producirse por razones de posición geogràfica cuando esta favorece 
los efectos de un medio de combate determinado, pero aun en este caso la singularidad del hecho, 
cuando no la respuesta compensadora, afirman el criterio esclarecedor sustentado en la valoración 
cualitativa màs que en la cuantitativa. 
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coraza y el canon, pese a los nos de tmta que ha consumido la descnpcion de su 
antagonisme tecnologico, no han pasado de ser mas que unas efemerides, por 
supuesto importantes 
No fue por lo tanto la pugna entre la coraza y el canon el dilema tecnologico 
que en el siglo xix iba a revolucionar el desarrollo de las armas pnmordiales de la 
guerra naval en la generacion siguiente, sino los nuevos medios de propulsion, el 
submanno y el torpedo, lo mismo que en la generacion siguiente lo senan, el radar, 
las comumcaciones y la guerra electronica , y los misiles de medio y largo alcance en 
la postenor generacion Pero estas son unas cuestiones que deben someterse a cntica 
desde la mas amplia perspectiva histonca de tiempos ultenores 
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EL «ICTINEO», 
PRIMER SUBMARINO ESPANOL 
POR 
Hugo O'DONNELL y DUQUE DE ESTRADA 
Una antigua aspiración del hombre 
Los intentos para operar bajo el agua se pierden en el tiempo ; los primeros 
logros humanos en este campo que han Uegado hasta nosotros tienen un caràcter 
predominantemente bélico y proceden de relates de historiadores de la antigüedad 
que sin embargo narran hechos muy remotos. Por esta via sabemos que en la batalla 
de Tiro (332 A.C.) y en las Guerras Pùnicas (264-146 A.C.) se emplearon equipos 
para barrenar las naves enemigas por su obra viva y por medio de buceadores. 
Alejandro Magno y otros personajes del mundo antiguo vivieron experiencias bajo 
el agua en campanas y toneles cuyas caracteristicas desconocemos. 
Sin embargo no tenemos ninguna constancia de navegación submarina por 
rudimentaria que fliera anterior al experimento llevado a cabo ante Carlos I en el Tajo, 
en 1538, y que relata Bacon. De los pocos datos que proporciona se deduce que se 
trataba de un odre de cuero de forma oblonga, en el que un tnpulante acostado y 
respirando a través de una caha de bambù, podia recorrer notables distancias en 
inmersión, arrastrado por la corriente del rio. 
Los ingleses ignorando este précédente, califican a William Bruce como pionero 
de la navegación submarina en 1580. 
En 1630 Cornelius van Drebbel prueba en el Tàmesis lo que ya es una pequena 
nave de madera, impelida por remos con chumaceras estancas para navegar sumer-
gida, y con vela para hacerlo en superficie. En esta misma linea Symonds construye 
otro ovoide al que dota de cueros que actùan a modo de las vejigas natatorias de los 
peces, para inmersión y emersion. Esta original idea sera recogida posteriormente por 
Monturiol. En éstos y otros prototipos de la época no se vió mâs que ensayos sin 
aplicación real posible ni rentable. 
Para encontrar un artefacto que pueda denominarse con propiedad submarine, 
habrà que esperar a 1776 en el que David Bushell en plena Guerra de Independencia 
americana, emplée sin éxito un artefacto de su invención contra el navio inglés 
«Eagle», fondeado en el rio Hudson. Denominado «Turtle» (tortuga) por su creador, 
reunia en si una serie de caracteristicas y sistemas en los que se basarian muchos de 
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sus futuros émulos. Se trataba de un ovoide monoplaza cubierto por plancha de cobre, 
y con todos los elementos de gobiemo manuales. Contaba con hélice horizontal para 
la propulsion, timón vertical para el gobiemo en direccion, y una hélice vertical para 
el gobiemo en profiindidad. Para su utilización como arma disponia de un taladro 
y sistema de fijación de una carga explosiva en el casco enemigo. 
Se probaba una vez mâs que tanto la navegación submarina como la mera 
libertad de acción en el agua precisaban de aplicaciones bélicas para captar la atencion 
de los contemporâneos. 
Robert Fulton entre 1801 y 1834 perfecciona un prototipo en el que introduce 
dos importantes novedades : la mâquina de vapor para la navegación de superficie, 
y el deposito de aire comprimido para la respiración en inmersión. A partir de Fulton 
y hasta finales del siglo xix se desarrollan numerosos proyectos : Holland, Laubeuf, 
Lake, d'Equeville, Laurenti..., y por supuesto el menor en difusión en el extranjero, 
pero no en importancia : el espanol de Monturiol. 
De mucha menor trascendencia son los experimentos llevados a cabo por Cervó 
y Garcia, que sin embargo es necesario mencionar por constituir los antécédentes 
nacionales de la invención de Monturiol. 
El primero de ellos, llevado a la practica en 1831, constituyó un fracaso y una 
tragedia que costó la vida a su contructor que es la primera victima espafiola de la 
navegación submarina, como Day, perecido en Plymouth en 1774, lo es de la inglesa. 
La nave de Cervó, una esfera de madera de 1,60 métros de diametro y provista 
de un portillo de cristal para observar el fondo, flie excesivamente lastrada para vencer 
la resistencia del agua, cayendo al abismo y siendo aplastada por la presión. 
El fisico logronés Cosme Garcia concibió un sumergible impulsado por un 
motor de resorte y provisto de un peso de inmersión. Fue constmido en 1858, y 
probado satisfactoriamente en 1860 en Monjuich y Alicante casi a la par que se 
realizaban las pruebas del de Monturiol. Capaz de maniobrar en todas direcciones, 
y de descender y permanecer en el fondo, no consiguió despertar mâs que un 
entusiasmo inicial en el mundo oficial, por lo que su inventor, arruinado y decep-
cionado, prefirió hundir el submarino a la entrada del puerto de Alicante que 
ofi'ecerio a otro pais. 
Las vicisitudes del de Monturiol no serian muy diferentes. 
Creador y criatura 
Narciso Monturiol, gerundense de Figueras, habia nacido en 1819, transcur-
riendo su juventud universitaria entre Cervera, Barcelona, y Madrid hasta conseguir 
su licenciatura en Derecho, cuya carrera nunca llego a ejercer. Preocupado desde sus 
aüos estudiantiles por la injusticia social de su época, se siente atraido por la doctrina 
comunista de Cabet de la que se convierte en escritor y activista. Por su participación 
en los sucesos revolucionarios de 1848 se ve obligado a emigrar a Francia para 
regresar poco después y asentarse en Cadaqués donde en contacto con los problemas 
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de los Pescadores de coral — el deseo por mejorar el nivel de vida de sus contemporâ-
neos es una constante en su trayectoria — despierta en él la idea de construir un buque 
submarino. Su vida en adelante no tendra otra meta que la de fabricar, perfeccionar, 
y promocionar su vehiculo. 
Después de una etapa en la que adquiere aquellos conocimientos fisicos y 
tecnologicos a los que su formación humanistica no alcanzaba, comienza sus 
experimentos parciales, y gracias a una ayuda económica aportada por amigos 
entusiastas de su idea y su filosofia, construye en la Barceloneta el primer «Ictineo», 
que es botado en 1859, tras once afios de estudios y trabajos que consagran a 
Monturial como acreditado inventor. 
Sus dimensiones eran las siguientes : eslora a longitud, 7 métros ; manga o 
anchura, 2,5 métros ; volumen interior, 7 métros cùbicos ; desplazamiento, 8 tolena-
das. 
Con esta primera nave ùnicamente se trataba de probar la posibilidad real de una 
navegación sin contacte con la atmósfera y la superficie, y la de llevarla a cabo en los 
fondos marinos durante un tiempo que compensara la inversion y el esfiierzo. 
Aunque no podia verificar pruebas a mucha proftindidad, no habia problemas 
a dos 0 tres atmósferas de presión, planteândose la cuestión de si la dotación podria 
no solo respirar, sino trabajar encerrada herméticamente, de si el «Ictineo» descen-
deria y luego ascenderia a la superficie, si podria permanecer entre dos aguas, y si 
podria navegar sumergido. Todo ello pudo probarse sin complicaciones. 
Realizadas unas satisfactorias pruebas de inmersión el 23 de Septiembre de ese 
mismo ano ante las autoridades barcelonesas y numeroso publico, Monturiol salta a 
las periódicos y a la fama, lo que le anima a proseguir en su perfeccionamiento. 
En Septiembre del siguiente ano, y con motivo de hallarse la corte en Barcelona, 
un nuevo ensayo publico tiene lugar ante D. Leopoldo O'Donnell, presidente del 
Consejo y ministro de la Guerra, a quien no escapan las posibiUdades tâcticas del 
empleo del submarino. En 1862 el Gobiemo le concede asignación para construir un 
nuevo submarino de 1.200 toneladas, pero muerto O'Donnell, su principal valedor, 
la ayuda estatal quedó incumpUda. 
Otras prioridades de orden politico impiden màs adelante ayudas al proyecto, 
y un Monturiol decepcionado tiene que recurrir al capital privado en 1864 al objeto 
de construir un segundo «Ictineo» destinado preferentemente a su viejo sueno de la 
pesca del coral, mayor que el originario, y en el que introduce las mejoras experi-
mentadas. 
Las dimensiones de esta segunda nave eran 17 métros de eslora, 3,5 de manga, 
y 29 métros cùbicos de volumen interior, con un desplazamiento de 65 toneladas. 
Cuenta el propio inventor que en las pruebas que se llevaron a cabo tras su 
botadura, uno de los tripulantes se levantó muy decidido a fin de fiimar in cigarrillo 
en cubierta, sin darse cuenta de que estaban navegando a 21 métros de proftindidad ; 
a tal perfección se llegó en el balance de la nave. 
En el ensayo del segundo «Ictineo» se alcanzó la proftindidad de 200 métros y 
se permaneció durante dos horas y veinte minutos en compléta incomunicación con 
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la atmósfera, consiquiéndose una velocidad en superficie de tres millas y media por 
hora. 
La falta de interés entre los posibles patrocinadores y las deudas de Monturiol 
dieron al traste con sus ultimas esperanzas, acabando por ser embargado el «Ictineo» 
y vendido como chatarra. 
El 3 de Septiembre de 1885 fallecia el inventor que en una de sus memorias 
habia escrito : «Dejo por herencia en este mundo el Ictineo, Ictineo completo y 
exclusivament mio, sobre todo todo en sus dos partes esenciales : la que se refiere a 
la producción indefmida de oxigeno y la de estar animado de un motor submarino. 
... Mis fiierzas no llegan a mâs ... el sentimiento de mis deberes queda satisfecho.» 
Un pez artificial 
Para imitar los disenos naturales que habian perfeccionado su adaptación al 
medio durante milenios, el «Ictineo» tenia forma de pez con el propulsor en la cola, 
aletas para la dirección, y vejigas natatorias y lastre para el equilibrio, inmersion y 
emersion. 
Es la misión del submarino la que détermina sin embargo la forma elipsoide o 
de huevo adoptada, aunque para el inventor la forma esférica séria la ideal a la hora 
de calibrar la resistencia a la presión de los fondos ; se cede a la forma alargada, 
siempre integrada por arcos de circulo reforzados por estribos, atendiendo a otros 
criterios como la navegabilidad y el de movimiento en un medio liquido de presión 
variable. 
Para satisfacer en lo posible esta doble condición se adaptan dos cuerpos, uno 
dentro de otro. El primero, exterior, y adaptable a las formas exigidas por la 
navegación ; el segundo impermeable y resistente. Este ultimo o càmara, de madera 
de roble forrada por cuademas de olivo, revestidas de cintas de cobre de seis 
centimetros, y forro también de cobre de dos milimetros de espesor, era asimismo 
un elipsoide de catorce métros de eslora y dos de manga. 
La quilla o primer cuerpo era de roble, defendida por una zapata de bronce. 
Unian ambos cascos unas solidas varengas de bronce, y en el espacio entre ambos 
podia correr libremente el agua, excepto en la sección central. 
La càmara disponia de una sola escotilla de acceso con cuatro miradores con 
lùertes cristales troncocónicos de diez centimetros de espesor. Otras tres semiesferas 
con cinco miradores cada una estaban situadas a babor, estribor, y proa. Un casquete 
situado a popa daba paso al eje de la hélice. 
En la parte superior, sección de proa, estaba la cubierta de 1,30 métros de 
ancho, con compuertas que Servian de obra muerta cuando navegaba en superficie. 
El peso total del barco era de 65.000 kilos, y la capacidad de la càmara, de 24 
métros cùbicos. 
Monturiol se nos muestra como el pionero de la construcción con doble casco, 
atribuida injustamente al posterior proyecto de Labeuf 
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Los problemas de propulsion y respiración 
En el primer «Ictineo» la propulsion, tanto en superficie como sumergido, era 
manual, consiguiéndose sin embargo una velocidad suficiente. Para el segundo se 
decidió en ambas navegaciones el vapor, no sin antes probar manualmente, utilizando 
una hélice movida por manubrios accionados por dieciséis hombres. 
Esta decision, tomada después de construido el caso, presentó sérias dificultades 
ya que la escotilla de acceso era demasiado pequeha para permitir el paso de la 
caldera, que fiieron fmalmente superadas, debiéndose también de redistribuir el 
espacio. 
La màquina de vapor para la navegación en superficie tenia dos cilindros 
oscilantes en forma de V invertida. Para la navegación en inmersión con vapor, 
disponia de quince càmaras en las que se introducian unos cartuchos de calefacción ; 
tras encender los cartuchos, las càmaras se cerraban herméticamente, y los gases 
producidos se aprovechaban o eliminaban. El vapor conducido pasaba al cilindro que 
accionaba el eje de la hélice. 
A los medios de obtención de fiierza para la navegación bajo el agua denomi-
naba Monturiol «fliego submarino» y fiieron los que le dieron màs quebraderos de 
cabeza. Con riesgo de su vida y salud, experimentó diversas composiciones quimicas 
para la combustion. En sus observaciones autógrafas se révéla su mérito y abnega-
ción ; en un pàrrafo puede leerse : «Ignoro si en este caso se forma protóxido de 
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àzoe : sospecho que no, porque he respirado los gases que se desprenden de esta 
combustion y no he experimentado sintomas de ello en los pulmones». 
Las pruebas de la màquina de vapor para la navegación en superficie flieron 
enteramente satisfactorias, pero la màquina para hacerlo en inmersión ofreció 
multiples problemas no resueltos hasta 1868. 
En las pruebas realizadas con el segundo prototipo se pudo comprobar que tras 
seis horas de encendido y cinco de flincionamiento de las màquinas, la temperatura 
interior se elevaba respecte a la ambiental exterior a razón de cuatro grades 
centigrados a la hora ; por ello flie necesario el uso de réfrigérantes ya que subia hasta 
50 grados. 
El barco al flotar emergia lo suficiente como para dejar al descubierto toda la 
obra muerta, dotandolo de las mejores condiciones de navegación. 
La flotabilidad se debia a las denominadas «vejigas de flote», cuatro comparti-
mentos alojados en el espacio entre ambos cascos, cuya misión era el movimiento del 
barco en sentido vertical. La entrada de agua se realizaba abriendo espitas, y su 
expulsion, inyectando aire mediante una bomba. 
La horizontalidad en inmersión se obtenia con un cilindro de plomo móvil, 
encarrilado en un rail, que iba del centro del buque a proa. Para girar sobre su eje 
estando parado, se disponia de dos «aletas» o hélices, a babor y estribor respectiva-
mente, de flincionamiento independiente. 
Para situaciones de emergencia se contaba con dos tipos de lastre faciles de 
desprender. Uno consistia en bolas de hierro, y otro en cajas también metàlicas de 
gran peso, sujetas con cadenas a la quilla, que podian desprenderse con rapidez, 
haciendo émerger la nave. 
Como la luz natural va disminuyendo conforme se baja al fondo, era necesario 
dotar al «Ictineo» de luces potentes, eléctricas u oxidricas, optàndose por estas 
ultimas por ser entonces de màs fàcil instalación. Se disponia de un farol rotativo 
situado en la parte superior de la proa, y otros dos fijos, cada uno en una amura. 
Como quiera que la brùjula fiinciona igual sobre y bajo el agua, y mediante una 
corredera se podia calcular el camino recorrido, la navegación submarina contaba con 
los condicionantes minimos de la navegación. Màs adelante, cuando los submarines 
se conviertan en estructuras metàlicas, la aguja magnética perderà su poder de 
orientación, para recuperarlo modemamente el giróscopo. 
La purificación de la atmósfera se realizaba mediante producción interna de 
oxigeno y tratamiento de la atmósfera viciada. Un ventilador aspiraba el aire de proa 
que era conducido por un tubo, recibiendo posteriormente un chorro de agua alcalina 
— destinado a fijar el COj — y oxigeno purificado, siendo remitido de nuevo. El 
oxigeno procedia de un generador conteniendo un paquete de clorato de potasa y 
alguno de los diverses combustibles gracias a cuye caler se desprendia oxigeno, que 
era sometido en etra càmara a una presión de dos atmósferas. Al navegar en superficie 
se renovaba el aire a través de dos tubes de ventilación con tapas estancas que 
cerraban al sumergirse. 
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A fin de probar los amplios mârgenes de seguridad con los que se trabajaba, se 
hicieron pruebas con una dotación de dieciséis hombres y seis vêlas de esperma 
encendidas : durante todo el tiempo que duraron se respiró sin fatiga, y la llama de 
las vêlas no solo no se extinguió, sino que no expérimenté ninguna oscilación, prueba 
evidente de que el aire era rico en oxigeno, y que el àcido carbónico quedaba fijado 
en el purificador. 
Para comprobar la cantidad de oxigeno o de âcido carbónico contenida en cada 
momento en el aire, se hacia uso de una botella de rectificación, utilizando fósforo 
para el oxigeno y potasa hùmeda para el âcido carbónico. La prueba del oxigeno y 
la del anhidrido carbónico eran dos operaciones distintas, que se llevaban a cabo en 
diferentes momentos a pesar de practicarse con un mismo instrumento. 
La dotación 
Para la distribución del personal Monturiol antendió primero a las flinciones 
bâsicas — gobiemo, aireamiento, mâquinas de vapor —, procediendo luego a repartir 
las secundarias siguiendo criterios de comodidad y proximidad respecto del lugar de 
cada tripulante. 
La flinción màs importante era la de gobiemo, ya que un descuido momentâneo 
podia precipitar el buque a los abismos cuyas presiones aplastanan la câmara antes 
de que hubiese tiempo para utilizar los sistemas de emergencia para la expulsion de 
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lastre. Competian al capitan o a su segundo, que a la par de mannos, debian conocer 
los pnncipios de la navegacion submanna y los aparatos utilizados 
Mision del «aireante» era la supervision de la punficacion de la atmosfera, 
produccion de oxigeno, y ventilacion, asi como del control de la proporcion del 
anhidndo carbonico 
Los maquinistas atendian todas las maquinas, pero especialmente las de vapor 
Los fogoneros cuidaban del mantenimiento del «fuego submanno» o caldera de 
navegacion submanna 
Los «nivelantes» se encargaban de mantener la presion debida en las «vejigas», 
y tambien del lastre de equilibno 
Los torreros atendian a los faros iluminadores extenores en mision umca, 
debido a la complejidad del constante y peligroso cuidado de las luces oxidncas, que 
al mezclar oxigeno e hidrogeno, podian provocar un mcendio 
A fin de facilitar al maximo la rapidez de reaccion, los medios extraordinanos 
para subir con rapidez al fondo estaban encomendados a quien mas cerca estuviese 
de su mando correspondiente 
Usos pacifîcos y aplicaciones navales del «Ictineo» 
Como hemos visto el ingenio habia sido concebido onginanamente para la 
pesca de coral, pero seguro Montunol de que su invento no tendna aceptacion oficial 
SI no convencia a las autondades de sus posibilidades en la guena naval, lo adapto 
tambien a estos menesteres 
El inventor creyo ver en la pesca de coral un facil y lucrative négocie y realize 
calcules segun les cuales tres «ictineos» podnan obtener el equivalente a la produc-
cion anual de diez mil hombres en des mil embarcaciones, que eran les que se 
dedicaban a esos menesteres en todo el Méditerranée 
El use de «ictineos» permitina ademas la extraccion en zonas virgenes situadas 
a mayor prefiindidad 
Para aplicarles a su prepie invento, Montunol estudio detenidamente les 
medios artesanales y les diferentes instrumentes de les Pescadores, lo que se tradujo 
en la adaptacion al submanno de los siguientes 
— La pala de large mango para recoger el coral «mule», que dragaba el fonde y se 
elevaba hasta dejar sobre cubierta el centenido que pasaba a un deposito 
— la cuchilla para certar el coral vivo, que sestenida y guiada por un caballete, se 
elevaba sobre la prea con una red que recibia lo que aquella cortaba Ambes 
aparatos se dingian manualmente desde el submanno 
— El organe especial de presa, para ceger del fende del mar ebjetos de pequeiie 
volumen, con el que se pretendia centnbuir tambien a la arqueologia submanna, 
practicamente inexistente entonces 
En el segundo «Ictinee» se instalo con caracter provisional un canon que podia 
cargarse y disparar cubierto por las aguas Para ser cargado giraba y aplicaba la boca 
a la pared de la camara donde se alojaba un receptaculo 
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Las pruebas del canon no resultaron sin embargo muy satisfactorias ; los 
disparos se efectuaron, pero la violenta reaccion sufrida dentro del buque, destrozo 
los cuarteles de cubierta, y abollo las vejgas de flotacion, rompiendo tomillos de 
treinta y dos centimetros de diametro. 
El proyecto de utilizar un torpedo-cohete nunca se llevo a la practica ante el 
desinteres del Gobiemo. El torpedo, de forma esferica, recibia su impulsion de un haz 
de cohetes, y estaba debidamente lastrado para sostenerse en la cara del agua. Para 
mantener la direccion contaba con dos aletas verticales fljas. 
El legado a la posteridad 
De una râpida ojeada al ingenio creado por Monturiol podemos entresacar lo 
que tuvo de adaptacion y lo que aporto de originalidad. 
Cuando se observan las Imeas del submarino nuclear «Nautilus», se comprenden 
facilmente las cualidades hidrodinamicas del primer submarino espanol. El amor de 
SU constructor por la naturaleza y su espiritu analitico Ie habian Uevado a las mismas 
conclusiones que los complicados calculos a la ciencia modema. 
Ya hemos senalado la aportacion absolutamente novedosa que supuso el doble 
casco, y el soplado de tanques con aire, mucho antes de que lo emplearan los 
astilleros alemanes de Krupp, a los que por supuesto se atribuye la innovación, pero 
tambien son de senalar otros aspectos, como la ingeniosidad de los elementos moviles 
de extraccion del coral, el sofisticado sistema productor de oxigeno habilmente 
combinado con el de movimiento subacuatico, y por supuesto la novedad del canon 
submarino, de una simpleza sin embargo, sorprendente. 
Recordar es bueno y necesario, especialmente cuando se ha pecado injustamente 
de olvido, este olvido de su nacion que ha determinado el desconocimiento que de 
la obra de Monturiol se tiene fliera de Espaha. Otros nombres de menor talento 
figuran reconocidos como pioneros de la navegación submarina universal. 
Ocasión es esta ahora de recordar en su homenaje unas estrofas de un testigo 
que tuvo la oportunidad de vivir intensos momentos a bordo del submarino, y que 
con su poema titulado «A Monturiol. Un descenso en el Ictineo en el puerto de 
Barcelona en el verano de I860» se ha convertido en el primer vate de inspiracion 
subacuatica : Antonio Altadill. 
De tu monstruo en el seno 
yo he descendido a tu ignorado mundo, 
de audacia el pecho lleno, 
porque alli estabas tu, firme sereno, 
porque alli estaba tu saber proflindo. 
Tu ftiiste, Monturiol, tu el escogido ; 
el Genio te Uamo ; a su voz potente 
alzaste la cabeza, 
y al levantaria de la tierra humilde 
polvo de estrella salpico tu frente ! 
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CARACTERÎSTICAS DE AMBOS «ICTtNEOS» 
Eslora 
Manga 
Capacidad de la camara 
Desplazamiento en superficie 
Velocidad en superficie 







7 métros cubicos 
8 toneiadas 








29 métros cubicos 
65 toneiadas 
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DEVELOPPEMENT ET MISE EN APPLICATION 
DELA 
PHILOSOPHIE DE L'UNITÉ DE CHARGE 
PAR 
Jean VAN LEEUW 
24518 
1. Introduction 
«O Lord, help me to keep my big mouth shut till I know what I am talking 
about...». C'est évident et c'est la raison pour laquelle la première question à poser 
est de définir ou du moins de comprendre ce qu'est une unité de charge. Au risque 
de décevoir les cartésiens, je répondrai qu'aucune définition ne peut en être donnée 
au T paragraphe de cette étude. L'unité de charge est un concept. Comme pour tout 
autre concept, il importe de saisir et de comprendre toute l'extension de la réafité qui 
lui est sous-jacente. Le but de cette étude est de montrer comment l'effort de réflexion 
a permis de passer d'une application empirique et somme toute inconsciente du 
concept à une utilisation intentionnelle et systématique de toutes ses potentialités. À 
ce moment il deviendra possible de la définir par ses propriétés et de recourir à l'outil 
de travail indispensable qu'elle est devenue en pratique. 
2. Historique 
2.1. «THOSE IMMEMORIAL YEARS. .. » 
Au départ, il y a le besoin de transporter ne serait-ce que pour faire face aux 
nécessités quotidiennes de la vie. Nos ancêtres les plus lointains ont eu à transporter 
des céréales, du lait, du vin, de l'eau. Pour économiser les trajets — la loi du moindre 
effort, moteur du progrès humain — ils ont eu recours à des récipients, le creux de 
la main peut-être la première fois. Très rapidement après, on peut le supposer, des 
vanneries, des terres cuites, du bois. On connaît les innombrables jarres retrouvées 
dans les ruines des villes anciennes ou dans les tombes des grands de l'époque. Par 
après on a eu recours à des tonneaux, dont une des caractéristiques était d'ailleurs 
d'offrir une capacité plus ou moins uniforme. 
À ce stade, l'unité de charge reste un groupage résultant d'une application 
intuitive de la loi d'échelle aux nécessités individuelles d'un chacun. L'unité de charge 
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ne déborde pas de l'objet a transporter. Le pas doit encore être franchi qui fera du 
véhicule transporteur lui-même l'objet du concept. 
2.2. LES PREMIERS BALBUTIEMENTS : L'ANGLETERRE ÉVIDEMMENT... 
On est tenté de croire que le premier pas dans la bonne voie a ete accompli par 
les chemins de fer britanniques des 1851, quand ils lancèrent les premiers ferry-boats 
a travers le Firth of Forth. On y retrouve en tout cas — informulées peut-être mais 
parfaitement identifiables — deux notions fondamentales : celle du transport de bout 
en bout par elimination des ruptures de charge, et celle de la loi d'échelle conduisant 
à l'unité la plus grande possible susceptible de cet acheminement de bout en bout : 
le wagon. 
Parallèlement au ferry-boat, les chemins de fer poursuivaient leurs recherches 
dans une autre direction : celle de la caisse wagon, considérée comme une charge 
indivisible. Elle pouvait être solidarisée avec le chassis pour faire un wagon ordinaire, 
mais pouvait également en être détachée et déposée en attente de déchargement ou 
de transfert sur la route ou le canal. 
Ici également on retrouve les deux notions de base et on les retrouve sous une 
forme plus logique et plus développée que dans le ferry-boat : la notion d'intermo-
dalite est introduite et logiquement résolue. On constate cependant que l'idée eut peu 
de succès. On peut en attribuer la cause à deux raisons : la difficulté propre au 
transfert d'un véhicule a l'autre et la difficulté pour le chemin de fer de suivre et 
récupérer en temps utile les caisses confiées a des tiers. Il est interessant de constater 
que ces problèmes restent de premiere actualité aujourd'hui pour les containers 
eux-mêmes. 
2.3. LE BUREAU INTERCONTINENTAL DES CONTAINERS 
C'est après la premiere guerre mondiale que l'on constate pour la premiere fois 
une approche consciente et volontariste : sous l'égide de la Chambre de Commerce 
Internationale et sous l'impulsion du ministre italien Crispi se crée en 1933, a Paris, 
le Bureau International des Containers. Les statuts de l'organisme définissent 
clairement sa mission. 
«Article I. Le Bureau International des Containers, fonde en 1933 sous les auspices de 
la Chambre de Commerce Internationale, est l'organe d'étude et de liaison entre les transpor-
teurs, les constructeurs, les exploitants et les usagers des différentes nations, interesses au 
développement de l'emploi des containers et des palettes (plateaux de chargement) 
La Présidence d'Honneur est exercée par la President de la Chambre de Commerce 
Intemationale. 
Le Bureau International des Containers a pour buts de : 
1° onenter, faciliter, et au besoin inspirer les recherches techniques des constructeurs 
de containers, de palettes (plateaux de chargement) et d'engins de manutention , 
2° étudier, et au besom provoquer, la mise en vigueur de toutes mesures administrati-
ves, commerciales et douanières, susceptibles d'assurer la coordination des réglementations 
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des divers pays régissant l'emploi des containers et des palettes (plateaux de chargement) ; 
suivre l'application et l'évolution de ces mesures ; 
3° centraliser les informations utiles aux constructeurs, transporteurs et usagers de 
containers, de palettes (plateaux de chargement) et d'engins de manutention ; les diffuser par 
tous moyens appropriés (publications, expositions, conférences, etc.).: 
C'est là un programme d'action très complet : suivre les réalisations, étudier le 
contexte opérationnel, orienter les recherches, diflliser l'information. Force est 
toutefois de constater que le suivi a été pauvre et l'on peut en voir la raison profonde 
dans la composition même de l'Assemblée Générale, organe souverain du Bureau. La 
répartition statutaire des votes était la suivante : 
Transporteurs 67% des voix, dont : 35% au rail 
12% à la route 
8% à l'air 
10% à la mer 
2% aux voies fluviales 
Autres 33% des voix, dont : 5% aux usagers (!) 
10% aux constructeurs 
15% aux loueurs et affréteurs 
3% aux autres divers 
Ceci devait inévitablement conduire à une majorité tchécoslovaque pour le rail 
et bien malheureusement à l'usage concret de cette majorité pour des fins purement 
ferroviaires. 
On observe en effet que le groupe des transporteurs, avec 2/3 des voix, y faisait 
la pluie et le beau temps et qu'au sein de ce groupe le rail avait 55% des voix. Par 
contre les usagers, en fait les plus intéressés, se voyaient attribuer 5% du pouvoir de 
décision et d'orientation. 
Toujours est-U que l'activité du B.LC. fiit conçue autour du rail et en fonction 
de ce seul moyen de transport. On vit le B.LC. reprendre à son compte les définitions 
de dimensions de l'U.LC. et proposer à la communauté internationale une gamme 
de containers allant de 8 à 10 m-*. Leurs dimensions ne présentaient aucune possibilité 
de coordination avec les gabarits des véhicules qu'ils devaient emprunter, y compris 
les wagons. C'est ainsi que la largeur uniforme de ces containers était de 2,10 m et 
conduisait à un gaspillage invraisemblable de place sur les véhicules routiers et 
ferroviaires. 
2.4. WORLD WAR II : LE PRAGMATISME AMÉRICAIN 
Lorsqu'éclate la deuxième guerre mondiale la situation n'a pas connu d'évolu-
tion notoire. Ce n'est qu'avec l'entrée en guerre des États-Unis que des changements 
profonds vont commencer à intervenir. La mise sur pied de guerre de l'économie 
américaine entraîna des réaffectations de personnel très importantes. Il s'en suivit des 
pénuries de main-d'œuvre un peu partout avec, comme corollaire, l'obligation 
d'augmenter les rendements individuels dans toute la mesure du possible. Ceci devait 
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inévitablement conduire, en matière de transport, à l'acceptation de plus en plus 
généralisée du concept d'«unitisation», c'est-à-dire de groupages de petits lots en 
unités plus importantes permettant de remplacer plusieurs manutentions par une 
seule. 
Mais dans la mesure où ces groupes devenaient plus importants, leur manutation 
devenait de plus en plus difficile et exigeante. Le recours à la mécanisation s'avérait 
inéluctable. Il était tout aussi évident que l'efficacité d'une pareille mécanisation était 
liée à la possibilité d'une certaine normalisation des manutentions. Le concept du 
plateau de chargement normalisé, la palette, allait rapidement s'imposer comme le 
corollaire inévitable de la mécanisation. 
2.5. L A PALETTE 
Débarqués en Europe avec les armées de libération, palettes et fork-lifts allaient 
y connaître un développement foudroyant. Dés 1950 le fork-lift est d'usage courant 
à Anvers, là où en 1939 les chevaux fournissaient encore l'effort principal. 
Tout cela s'accomplissait sur le terrain, dans un certain désordre, en l'absence 
de toute systématisation. Dans le même temps pourtant commence à se manifester 
cet effort de pensée qui va aller en se renforçant d'armée en année et qui cherche à 
définir des lignes logiques de développement. On ne parle pas encore de synthèse, 
mais l'analyse conduit à un certain nombre de pistes de réflexion. 
La première, nous venons de le dire, c'est que, pour la première fois dans 
l'histoire des transports, apparaît l'intérêt, pour ne pas dire le besoin absolu, de 
normalisation. Toute mécanisation n'est pleinement utilisable que s'il y a uniformité, 
permettant un traitement identique de la charge depuis son producteur jusqu'à son 
réceptionnaire final. En premier lieu, donc, normaliser les palettes. 
2.5.1. LI.S.O. T.C. 51 
Dès 1948 l'LS.O. crée le T.C. 51 et le charge de définir les normes dimen-
sionnelles et constructives des palettes. Les premiers pas sont lents : chacun vient avec 
ses propres formats. La normalisation impose des sacrifices à court terme à chacun 
— parfois plus aux uns qu'aux autres — mais elle apporte bien davantage de bénéfices 
à moyen terme. Encore faut-il le comprendre. Les travaux stagnent jusqu'en 1952, 
quand le Comité britannique reprend le secrétariat et la présidence du groupe. 
2.5.2. L'entrée en scène des armateurs 
Et s'est alors que, pour la première fois également, les armateurs entrent en jeu. 
Le Ct Markussen commence sa campagne de palettisation maritime et il va la 
poursuivre avec une énergie indomptable pendant des années. Les armateurs nordi-
ques suivent, avec Eric Heining qui se fait le champion de la palettisation intégrale 
des cargaisons maritimes. Les expériences tentées à petite échelle sur la liaison 
Scandinavie-U.K, sont à ce point concluantes que, dès 1958, le Swedish Lloyd met 
en service r«Ofelia», premier navire conçu pour un service entièrement palettisé. 
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A ces pionniers vient s'ajouter, à la même époque, celui que l'on peut considérer 
ajuste titre comme l'élément moteur de la révolution technique continue que va vivre 
la construction navale à partir de 1960 : Henry Kummerman et son équipe de Mac 
Gregor. Avec le plein appui de l'I.H.C.A. dont on ne soulignera jamais assez le rôle 
historique qu'elle a assumé, Mac Gregor va développer les parmeaux d'écoutilles 
mécaniques, les sabords latéraux, les rampes d'accès de plus en plus puissantes et plus 
sophistiquées. Le navire unitisè, c'est le résultat d'une coopération étroite entre 
H. Kummerman et les Scandinaves qui jouent vraiment ici le rôle de pioimiers 
(fig. 1). 
Fig. 1. — Henri Kummerman. 
2.5.3. Les normes du T.C. 51 et leurs conséquences 
En 1959 le T.C. 51 sort ses premières normes. Mais au lieu de trancher dans 
le vif le T.C. 51 normalise 5 formats de palettes, 3 formats dits terrestres et 2 format 
dits maritimes : 
— le 800 X 1000 qui n'est pratiquement utilisé à large échelle qu'en Angleterre ; 
— le 800 X 1200 qui a la préférence des chemins de fer et de la France ; 
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- le 1000 X 1200 ou 40" x 48", de loin le plus utilsé aux Etats-Unis, en Angleterre 
et en Allemagne ; 
— le 1200 X 1600 et le 1200 x 1800, ces deux dernières étant proposées comme 
palettes maritimes. 
Cette normalisation va irrémédiablement brouiller les cartes. Du côté terrestre 
le problème va rapidement prendre l'allure d'une véritable guerre de formats. C'est 
que dans différents pays commence à se matérialiser la notion de «Pool de Palettes». 
Chaque pays normalise son format de pool et l'Europe se divise. 
L'Allemagne opte pour la 1000 x 1200, comme les Pays-Bas. La France retient 
la 800 X 1200. Chaque pays se cherche des alliés... 
En 1961 rU.LC. décide de passer à la création d'un pool européen. Mais 
l'U.LC, dont le siège est à Paris, est entièrement sous la coupe de la S.N.C.F. 
Celle-ci possède déjà quelques milliers de palettes de 800 x 1200. La D.B. en possède 
4 à 5 fois plus, mais de format de 1000 x 1200. 
Qu'à cela ne tienne ! Les Français vont «bluffer» et parler de dizaines de milliers 
de palettes qu'ils devraient envoyer à la casse en cas d'adoption du format 1000 x 
1200. Or en 1960, c'est la grande embrassade franco-allemande avec de Gaulle et tout 
son prestige outre-Rhin. Les Allemands se laissent convaincre et acceptent la 800 x 
1200. Ce n'est que bien plus tard qu'ils apprendront comment ils ont été joués. Mais 
il est trop tard, et trop tard pour l'économie des transports. Car si le rail pouvait aussi 
bien s'accomoder du format de 800 x 1200 que du format de 1000 x 1200, la route, 
elle, ne peut accepter utilement un format de 800 x 1200. La palette routière, c'est 
la 1000 X 1200. Par l'adoption du format de 800 x 1200 l'U.LC. a jeté le chaos dans 
la coordination dimensionnelle des moyens de transport (voir 4.3). 
2.6. LE CONTAINER 
Parallèlement à ces développements centrés sur la notion de palette, une autre 
piste de réflexion aboutissait au même moment à des conclusions concrètes aux 
États-Unis. 
C'est à partir de 1954 déjà que l'ingénieur français Pierre Bonnot avait été 
amené à se faire le prophète de l'intégration des transports et de l'outil de cette 
intégration, l'unité de charge. Sa Dynamique des Unités de Charge débouchait sur le 
container. Mais il avait été le prophète également en insistant dès 1956, aux 
États-Unis, sur la disruption inévitable du travail portuaire qui en résulterait et sur le 
danger d'en sous-estimer les retombées psychologiques et sociales. 
2.6.1. Malcom McLean 
La démarche empirique du transporteur routier Malcom McLean se situait aux 
antipodes de celle de Pierre Bonnot, mais elle devait arriver aux mêmes conclusions. 
On doit savoir que chacun des 48 états américains avait le droit d'édicter sa propre 
législation routière. La situation à l'intérieur même des États-Unis était encore pire. 
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de ce point de vue, que celle de l'Europe du Marché Commun. Le transfert d'une 
cargaison d'un état à un autre s'accompagnait de tracasseries inacceptables tout au 
long du transit à chaque frontière. D'où l'obligation d'accepter l'enveloppe la plus 
restrictive, ou de chercher une autre solution. 
Pour les transferts entre états maritimes New York/Texas, ou même New 
York/Porto-Rico, la solution maritime avec embarquement et débarquement por-
tuaire se présentait d'elle-même. Mais le coût du transit portuaire était prohibitif Le 
grand mérite de McLean fut de refuser de se laisser enfermer dans ce dilemme. Il 
fallait rendre la solution maritime acceptable, donc peser sur les frais de manutention : 
les rationaliser ou même les éliminer. La formule du Ro-Ro fut envisagée mais ne fut 
pas retenue. Il est intéressant d'en donner les raisons telles qu'elles furent données 
par McLean : la perte de volume utile était beaucoup trop importante. L'embarque-
ment du train de roues faisait perdre 1,50 m à 1,70 m de hauteur utile pour 4,00 m 
à 4,20 m de hauteur totale, soit de 36 à 42% suivant les cas. Il fallait y ajouter les 
pertes de cubage dues aux rampes et aux ascenseurs permettant le passage d'un pont 
à un autre. 
Il est permis de douter du caractère décisif de ces considérations. Après tout 
elles n'ont pas empêché, dix ans plus tard encore, la T.T.T. de lancer avec un succès 
affirmé le porte-trailer «Ponce de Leon» et ses sister-ships sur la liaison de New 
York/San Juan de Porto-Rico. 
Plus fondamentalement le chobc de McLean et de sa «Pan-Atlantic» résultait de 
la conviction qu'une autre solution aussi satisfaisante mais plus logique et moins 
coûteuse restait possible. 
La solution Ro-Ro entraînait l'obligation de prévoir un ou plusieurs dispositifs 
d'accès sur chaque bateau. Pour peu que le mamage s'y manifeste, il fallait y ajouter 
dans chaque port une ou plusieurs rampes d'accès. Ceci pouvait devenir très coûteux 
et, à la limite, s'avérer impraticable dans certains ports. L'idée de McLean, ce fut de 
désolidariser l'une de l'autre la caisse camion et le train porteur. Revenir en fait à 
l'expérience antérieure du rail britannique. Mais cette solution n'était viable que si l'on 
parvenait à mettre au point une méthode de manutention et de saisissage «normalisée» 
à la fois simple et efficace. Le concept des pièces de coin était dans l'air, associé à 
l'un ou l'autre dispositif de préhension automatique. Le mérite de Sea-Land fut de 
miser sur le dispositif dit «à verrous tournants», beaucoup plus simple mécaniquement 
et plus solide constructivement que les dispositifs à ergots rétractables du type 
«Speedioader». Sea-Land prit un brevet pour son système. Et l'on se plaît à rappeler 
ici le désintéressement avec lequel elle y renonça sans compensation en faveur de 
l'I.S.O. en 1963. 
On retrouve dans cette démarche, informulés peut-être mais présents parce que 
voulus, les ingrédients fondamentaux de ce qui devait devenir la «Philosophie de 
l'Unité de Charge» : 
- Le concept de l'unité de charge normalisé en poids et en dimensions — ici la caisse 
camion. 
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— Le concept d'intermodalité, c'est-à-dire que l'unité de charge doit être acceptable 
par tous les modes de transport qu'elle devra emprunter, de manière à éviter les 
ruptures de charge dans la mesure du possible durant son trajet de porte à porte. 
— Une manutention automatisée et normalisée grâce aux pièces de coin. 
C'est en 1956 que la Pan-Atlantic de McLean lance sa première opération de 
containérisation. À cette fin elle équipe d'un pont plat muni de dispositifs d'assuje-
tissement les trois pétroliers du type T2 qu'elle exploite entre Houston et New York. 
Les «trailers», comme on continue à les appeler, c'est-à-dire les caisses camions, sont 
embarqués et débarqués au moyen de grues de quai placées à cet usage. 
L'étude de rentabilité de la formule arrive à un résultat stupéfiant : le coût de 
manutention à la tonne tombe de 37 à 1 ! 
L'expérience se poursuit et se développe. La Pan-Atlantic s'intéresse aux cargos 
du type C2. Les bateaux sont allongés — on ne parle pas encore de «jumboïsation» 
—, les cales sont aménagées pour le gerbage des containers en cellules verticales. Les 
ponts sont également adaptés. Les bateaux reçoivent deux grues-portiques qui 
peuvent se déplacer le long du pont sur deux rails situés en extrême abord. Les 
portiques sont munis d'extensions rabattables permettant de déborder sur quai, de 
manière à pouvoir embarquer et débarquer les containers le long du bateau (fig. 2 et 
3). 
On observera qu'on retrouve ici en genèse tous les éléments caractéristiques des 
container-ships à venir : cellules verticales, pont ouvert, panneaux plats renforcés et 
porteurs et, pour certains d'entre eux, engins de manutention embarqués, etc. 
Cette seconde expérience connut toutefois des débuts difficiles. Le «Gateway 
City», toujours présenté comme un trailer-ship et mis en ligne en 1956 entre New 
York et Porto-Rico, fiit immobilisé dès son premier voyage à San Juan par une grève 
d'une détermination telle que le bateau dut retourner chargé à New York. 
Les choses finirent par s'arranger entre dockers et armateur, mais le prix à payer 
fut très élevé. Même dans ces conditions, le coût des manutentions se stabilisa aux 
environs de 1 contre 20 pour les manutentions classiques. 
La Sea-Land poursuivit ses expériences en améliorant ses méthodes : navires 
plus grands et plus rapides, extension de ses propres terminaux avec équipement 
propre à terre permettant d'éliminer les grues embarquées, généralisation de sa 
méthode «sur chassis» : chaque container débarqué est fixé sur un chassis porteur, de 
manière à constituer immédiatement une semi-remorque. 
2.6.2. La Maison Navigation Company et son Brain-Trust 
Du côté de l'Atlantique, les développements de la containérisation se poursui-
vaient à l'initiative d'un transporteur intérieur. Sur la côte du Pacifique, par contre, 
c'est un armateur qui avait pris les choses en main. 
C'est en 1956 que la Matson Navigation Cy prit la décision de créer un 
«research group» auquel elle confia la recherche des moyens à utiliser pour rétablir 
la rentabilité de ses opérations. Cette rentabilité était tombée à 2,5%, ce qui mettait 
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Fig 2 — Le «Gateway City» 
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Fig 3 — Les brais latéraux des deux portiques de levage se déplient vers le quai 
et assurent le transbordement des containers 
en question la poursuite des activités et la survie même de l'armement. En juillet 1957 
le groupe déposait ses conclusions. On peut les résumer bien simplement : il fallait 
«unitiser» et l'unité idéale serait un «truck-body» de 8' x 8'06" x 24'. 
Dès août 1958 des truck-bodies, au nombre de 40, étaient chargés en pontée sur 
des cargos conventionnels. Le nombre ftit accru progressivement pour passer à une 
centaine après deux ans. 
En mai 1960 une nouvelle étape est franchie. Le «Hawaian Citizen», reconstruit 
et réaménagé à cette fin, emporte non seulement 140 containers en pontée — car on 
commence à parler de containers et non plus de truck-bodies ou de trailers — mais 
également 296 en cales. La mise en service de ce navire coïncide avec la mise en 
œuvre d'une grue de quai spécialement prévue pour la manutention des containers. 
À ce moment tous les ingrédients de la containérisation sont présents. La containé-
risation prend sa vitesse de croisière. Dans ce cas également la chute des coûts de 
manutentio fut stupéfiante. Ceux-ci tombèrent de 62 à 1 et la rentabilité remonta à 
18%. 
Il convient d'ailleurs d'ajouter que la Matson avait pris ses précautions vis-à-vis 
des syndicats. Au début de 1960 un accord de non-grève fut conclu pour un an. Cette 
aimée de réflexion devait permettre de rassembler les données nécessaires à la 
détermination du montant que le système pouvait payer pour la constitution d'un 
Fonds de compensation. En 1961 un accord fut conclu pour cinq ans. En contre-
partie d'un Fonds de $5.000.000 les Unions s'engageiant à ne pas faire la grève et 
reconnaissaient à l'armement le droit d'organiser le travail. Eux-mêmes s'engageaient 
à abandoimer toute pratique restrictive du travail et arrêtaient l'embauche de nou-
veaux dockers. On ajoutera que la conclusion et le respect de cet accord furent 
grandement facilités par le fait que les syndicats étaient contrôlés par la même Union 
des deux côtés du Pacifique. 
2.6.3. La Grace Line 
C'est au début 1960 également que la Grace Line inaugure son service containe-
rise entre New York et le Venezuela et la Colombie. Le «Santa Eliana» transportait 
476 containers, 382 en cales et 94 en pontée. Le module choisi était de 8' x g' x 17'. 
Mais là, malheureusement, aucun accord n'avait été recherché avec la main d'œuvre. 
L'armement dut faire face à un boycot très dur qui le contraignit finalement à 
désarmer ses navires. 
3. La Philosophie de l'Unité de Charge 
3.1. Au COMMENCEMENT... 
Tout ceci nous amène au tournant des années 60. Ce sont des années difficiles, 
avec un nouvel ordre politique qui se met en place, consécutif à la décolonisation. Il 
n'est pas étonnant, dans ces circonstances, que passent pratiquement inaperçus deux 
événements qui vont exercer au fil des ans un impact de plus en plus considérable sur 
toute l'économie des transports. 
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L'un d'entre eux se situe au plan opérationnel concret : c'est la création en 1960 
de l'I.S.O. TC 104, suite à une requête de l'A.S.A. ' à l'I.S.O. 
L'autre se situe au plan logique : c'est la publication par l'A.S.M.E. ^ en octobre 
1961, du célèbre rapport Hall intitulé: Sizes and Types of Standard Freight 
Containers for Universal Carrier Interchange. 
Nous reviendrons (voir par. 4) sur les circonstances qui ont amené la création 
et le développement du TC 104 et sur le rôle primordial que devait y jouer la 
délégation américaine conduite par Fred Muller Jr. 
3.2. LE RAPPORT HALL 
L'effort de réflexion qui a conduit au rapport Hall lui était bien antérieur. Les 
pionniers de la recherche se trouvaient des deux côtés de l'Atlantique. Aux États-Unis 
d'une part, où théorie et pratique pouvaient se conforter l'une l'autre. En Europe 
d'autre part, et spécialement au Bénélux où les recherches théoriques effectuées en 
Belgique s'appuyaient au départ sur les conceptions pragmatiques des Hollandais. 
L'originalité du rapport Hall et sa valeur proviennent du fait qu'il est le premier 
essai de systématisation de ce qui deviendra dans les années qui viennent la 
Philosophie de l'Unité de Charge. Pour la première fois les concepts fondamentaux 
de cette philosophie sont clairement formulés en analysés : 
- modularité dimensionnelle des unités de charge ; 
- interchangeabilité des unités de charge de mêmes dimensions ; 
- intermodalité, c'est-à-dire compatibilité de l'unité de charge de base avec les 
gabarits des moyens de transport à utiliser. 
Il est plus remarquable encore de devoir constater que les dimensions actuelles 
des containers de la série I de l'LS.O. sont dans la ligne des suggestions du rapport 
Hall. Il faut le dire parce que c'est vrai : la containérisation d'aujourd'hui plonge ses 
racines lointaines dans ce rapport de 1961. Et la Philosophie de l'Unité de Charge, 
telle que nous la connaissons, lui doit ses premiers pas. 
3.3. ANALYSE DE LA FONCTION TRANSPORT 
3.3.1. Analyse physique de la fonction transport 
Tout transport est un déplacement. Mais à l'analyse on constate qu'une opéra-
tion de transport implique toujours bien plus qu'un simple changement de location. 
Avant le changement de location, durant le mouvement, et après lui, la marchandise 
subit toute une série d'interventions : triages, gerbages, entreposages, transborde-
ments, etc. Chacune de ces interventions représente de la main d'œuvre et entraine 
des coûts correspondants. Ces coûts, dans la plupart des cas, sont mal identifiés. 
' AS.A. = American Standards Association, aujourd'hui A.N.S.L = American National Standards 
Institute. 
^ A.S.M.E. = American Society of Mechanical Engeneers. 
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C'était vrai en 1961 comme c'est vrai en 1989. Soit qu'ils soient incorporés par le 
transporteur lui-même dans sa prestation, soit qu'ils soient assimilés aux fi-ais de 
transport par le commanditaire du transport lui-même. 
Pour la facilité de ce qui suit, le changement de location sera appelé «déplace-
ment». L'ensemble des interventions dont on a parlé plus haut sera défini par le mot 
«manutentions». 
3.3.2. Analyse économique de la fonction transport 
Confronté au coût croissant des opérations de transport, l'armateur commence 
à porter son attention sur l'analyse économique des prestations elles-mêmes. Celle-ci 
devait mettre en pleine lumière l'incidence sensible du coût des manutentions sur le 
coût total du transport. Et par voie de conséquence, la part relativement réduite à 
imputer au mouvement proprement dit. 
3.3.2.1. Déplacement 
Pour le transport maritime, au début des années 60, les frais de déplacement ne 
représentaient que quelques 40% du fret en moyenne. Et dans ces 40%, on comprend 
les charges de capital, l'entretien, les assurances, l'équipage, le combustible et les 
approvisionnements. 
Les transport ferroviaires et routiers révèlent des chiffres semblables. En trans-
port routier, des analyses effectuées en Angleterre démontrent que le temps de 
conduite ne dépasse pas 40% du temps de transport. Pour le rail, un wagon ne se 
déplace que de 20 à 30% de son temps. 
L'analyse de ces coûts permet un certain nombre de conclusions : 
1) La première, c'est leur sensibilité somme toute réduite au coût du combustible. 
En raison de l'augmentation du prix du fiiel, ce pourcentage de 40% a augmenté 
durant quelques années. Toutes choses égales d'ailleurs il n'a jamais dépassé 45%. 
Il s'agit bien d'une constante du transport maritime. 
2) La seconde, c'est l'indépendance totale de ces coûts par rapport à la nature de la 
cargaison à transporter. Que ce soit du charbon ou de l'or fin, dés que la 
distribution des poids à bord du navire est équivalente, le comportement à la mer 
et l'effort de propulsion seront équivalents eux aussi. Et, par voie de conséquence, 
le coût de fonctionnement. 
3) La troisième, c'est que ces coûts n'apparaissent pas vraiment susceptibles 
d'améliorations sensibles dans les années à venir. Ils ne dépendent que des formes 
du bateau, de l'efficacité de son moteur de propulsion et de la capacité profession-
nelle de son équipage. 
Les formes du bateau? On ne peut exclure des améliorations encore possibles, 
mais on ne voit pas qu'elles puissent conduire à des résultats sensationnels. On 
propose bien régulièrement l'un ou l'autre dispositif miracle à l'avant ou à l'arrière l 
' Comme par exemple les «Duck-tail Stem», ou les «Grim Wheel», ou les «Rudder-bulb System», etc., 
etc. 
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Quand vient le moment du bilan, on s'aperçoit le plus souvent que le gain est 
tellement marginal qu'il ne compense pas, ou à peine, les inconvénients qu'il entraîne 
et ne justifie de toute façon pas sa généralisation. 
La machine? Nos moteurs marins éprouvés et contrôlés ont atteint un niveau 
d'efficacité tel que tout progrès significatif semble exclu. On pourra encore réduire la 
consommation, mais cela ne représentera jamais plus un progrès économique décisif 
Quant au personnel, il dispose des soutiens électroniques les plus performants, 
lui permettant à tout moment de tenir compte et même d'anticiper les conditions de 
navigation. Il est assisté par les «systèmes de navigation» du type Decca. Là aussi, on 
ne voit pas de progrès vraiment sensibles. 
Des réductions de persormel ? Peut-être, et cela peut évidemment jouer sur les 
coûts très rapidement. Mais il y a, en fin de compte, des raisons de sécurité qui ne 
permettent pas d'aller trop loin dans cette voie. À certains moments critiques, il faut 
des «mains». Il faut pouvoir intervenir, et il faut pouvoir le faire avec assez de force 
pour que l'intervention soit encore efficace. C'est bien là, plutôt que dans les 
réglementations légales ou les restrictions syndicales, que se trouvent les vraies 
limitations. 
Une analyse des autres modes de transport aboutirait à des conclusions simi-
laires. On pourra encore améliorer l'aérodynamique, ou l'efficacité de la combustion. 
On pourra faciliter le travail du personnel. Tout cela n'apparaît pas susceptible de 
résultats significatifs. 
Reste, bien sur, la loi d'échelle. Son application est, à priori, toujours favorable. 
Encore faut-il qu'elle soit possible. L'expérience quotidienne montre que les trans-
ports y ont recours, parfois même inconsciemment, tant son intérêt s'impose au bon 
sens. On peut leur faire confiance. Seules arrêterons les transporteurs les contraintes 
sur lesquelles il n'ont aucune moyen d'action : trafic insuffisant, possibilités d'accès 
ou de réception limitées, etc. 
La conclusion s'impose d'elle-même. La part du coût total incombant au 
déplacement est non seulement limitée, elle ne paraît pas susceptible d'améUorations 
significatives, sauf peut-être en ce qui concerne l'utiHsation de la loi d'échelle. 
3.3.2.2. Les manutentions 
Dans la mesure où le coût du déplacement apparaît relativement Umité, dans la 
même mesure augmente la part des coûts dits de manutention. Il n'est pas inutile de 
rappeler qu'ils s'élevaient de 55% à 60% en moyenne, mais pouvaient grimper en 
1963 au-delà de 65% sur certaines liaisons comme celle de l'Atlantique Nord. 
Et ici également, les perspectives d'améliorations paraissaient peu encoura-
geantes. Le matériel avait atteint un degré d'efficacité tel que tout progrès significatif 
devenait hautement improbable. C'était là, peut-être, la conclusion la plus grave qui 
se dégageait d'une étude parue aux Pays-Bas en décembre 1951. La question y était 
posée sans ménagement : «Welke zijn de oorzaken, dat ondanks nieuwe ontwikkelin-
gen van schepen en havenoutillage, in het algemeen niet de verwachte verkorting van 
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de ligtijden van stukgoed- en vrachtschepen werd gekregen ?» ''. Ceci revenait à 
admettre qu'aucune amélioration n'était à attendre du simple perfectionnement 
technique. 
3.3.2.3. L'étude Leemans de 1959 
Cette conclusion rejoignait celle qui avait été exprimée à Anvers, dès octobre 
1959, en conclusion d'une enquête très poussée effectuée par les Services d'Études 
du Port à la demande de leur Directeur Général O. Leemans. Celui-ci s'était interrogé 
sur les rendements horaires obtenus en manutention pour chacune des grandes 
catégories de marchandises traitées à Anvers. Le tableau ci-dessous en donne le 
résultat. Il témoigne d'un rapport de 1 à 500 entre les deux extrêmes ! Une conclusion 
s'en dégageait, aveuglante : plus la cargaison était homogène, meilleurs étaient les 
rendements, et cette amélioration résultait manifestement des possibilités plus pous-
sées de mécanisation. 
Nature de la cargaison 
Pétrole brut 
Minerais de fer 
Charbons 
Grains 
Ciment en sac 
Fers et aciers 
Cargo général 
Nombre de journées-hommes 
pour 1000 tonnes de cargaisons 
0,133 
10 à 12 
19 




En conclusion de leur journée d'études, les Hollandais ne disaient pas autre 
chose : «De verscheidenheid in vorm, afmetingen en gewicht van de goederen is één 
der belangrijkste redenen waarom mechanisatie van de overslag van algemeen 
stukgoed zonder meer niet tot de gewenste resultaten kan leiden». 
Cette constatation prenait tout son poids au vu des frais de personnel qui 
représentent plus de 65% des frais totaux en manutention. 
3.4. LA PHILOSOPHIE DE L'UNITÉ DE CHARGE 
3.4.1. les fondements 
On se trouvait donc devant plusieurs évidences : 
— du côté déplacement, seule la loi d'échelle paraissait encore susceptible d'apporter 
une amélioration, et cela à condition que le trafic s'y prête et que le destinataire 
l'accepte. Ceci n'était plus du ressort des transporteurs. 
— du côté des manutentions, les conclusions de la journée d'Amsterdam rejoignaient 
celles de l'étude anversoise. L'homogénéité des lots pouvait être considérée comme 
'' Mechanisatie Overslag Stukgoed ICHCA 1961. 
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un facteur de meilleur rendement. C'est donc sur la cargaison elle-même qu'il fallait 
agir, c'est-à-dire sur sa présentation et ses caractéristiques physiques. En un mot, 
il fallait envisager les possibilités de normalisation des lots présentés au transport. 
Or la diversité de format, de dimensions et de poids sont un fait contre lequel 
on ne peut pas grand' chose. Vouloir tout normaliser aurait conduit à une coûteuse 
absurdité ! 
Une solution apparaissait toutefois possible si l'on introduisait la notion de 
groupage. En groupant un certain nombre d'envois de formats même très différents, 
mais en les groupant suivant certaines constantes, ne serait-il pas possible de définir 
un volume-type qui pourrait être normalisé, et à l'intérieur duquel se feraient tous les 
groupages? Ainsi introduit-on la notion d'«Unité de Charge». 
Mais outre son interchangeabilité absolue, cette unité de charge doit satisfaire 
à deux exigences que nous avons déjà identifiées : 
— elle doit pouvoir emprunter tous les moyens de transport dont elle a à faire usage, 
de manière à éviter dégroupages et regroupages coûteux. Elle doit donc être 
compatible avec chacun des modes de transport et pouvoir passer de l'un à l'autre 
sans faire problème. C'est donc là la première exigence : compatibilité avec les 
gabarits des modes de transport pour permettre le transport «intermodal» ou 
«multimodal» ou encore «transport combiné». 
— elle doit également oifrir des sous-multiples en relation dimensionnelle modulaire 
avec elle, de manière à facifiter les groupages et dégroupages. Ces sous-multiples 
doivent eux-mêmes pouvoir répondre aux besoins de la distribution physique. 
3.4.2. Compatibilité avec les gabarits des moyens de transport 
Écartant à priori le pipe-line qui sort de cette analyse, l'unité de charge doit 
prendre en considération : 
— le transport maritime, 
— le transport par voies d'eau intérieures, 
— le transport aérien, 
— le transport ferroviaire 
— le transport routier. 
Pour assurer une intermodalité absolue, il faut conformer l'unité de charge de 
base au plus restrictif de ces gabarits. Ceci permet d'écarter au départ le transport 
maritime. Les cales de navire offrent un volume très supérieur à celui des véhicules 
terrestres rail et route. Il en va de même des allèges. On a connu, au Zaïre notamment, 
des allèges de 50 t. Telles quelles, elles restaient très supérieures en volume au 
matériel terrestre. Les cales de navires de mer ou d'allégés ne constituent certaine-
ment pas l'élément normatif de l'unité de charge de base. 
Le transport aérien a des exigences propres. Elles sont à la fois spécifiques et 
limitatives et il ne serait pas judicieux d'en faire dépendre la coordination recherchée. 
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Restent donc les transports terrestres, rail et route. Il existe de nombreux 
gabarits ferroviaires différant les uns des autres par certaines de leurs dimensions ou 
par leur configuration. Les charges par essieu sont également fort variées. On constate 
cependant à l'examen que même les plus restrictifs d'entre eux restent assez largement 
supérieures à ce que permettent les gabarits routiers. Sur des chemins de fer de 0,60 m 
d'écartement, on fait circuler sans problème des wagons de 2,60 m de large. 
Ceci est toujours supérieur au gabarit routier, quel qu'il soit. On sait qu'il en 
existe deux principaux : le gabarit métrique de 4 m de hauteur et 2,50 m de largeur, 
et le gabarit impérial, utilisé principalement aux États-Unis, de 13'06" (soit 4,10 m) 
de hauteur et 8'00" (soit 2,43 m) de largeur. 
L'intermodalité requiert que l'on adopte les dimensions les plus restrictives dans 
chaque cas. C'était vrai en 1960 comme aujourd'hui. En ce qui concerne la largeur, 
la chose était donc claire : 8'00" étant inférieur à 2,50 m, il fallait retenir cette 
dimension. Pour la hauteur, 4 m, étant inférieur à 13'06" devait l'être également. 
Partant du fait que la hauteur sur roues des véhicules routiers était de 1,50 à 1,60 m, 
on en déduit la hauteur de l'unité de charge, soit 4,00 - 1,50/1;60 ou ±2,40 m. La 
décision s'imposait d'elle-même : la hauteur fut prise égale à 2,43 m ou 8'00", ce qui 
donnait finalement à l'unité de charge une section transversale de 8'00" x 8'00". 
On observera que 4,10 m aurait permis de donner à l'unité de charge une 
hauteur proche de 2,60 m, soit 8'06". Ceci explique pourquoi les containers améri-
cains d'avant l'ISO avaient tous cette hauteur. Et ceci explique aussi la pression 
maintenue par les Américains sur le TC 104 pour lui faire reconnaître la hauteur de 
8'06" (obtenue en 1969 pour le 40' et en 1974 pour les 30' et 20'). 
Outre la section transversale, la longueur et la masse maximale brute de l'unité 
de charge devaient être définies. Ici également, le bon sens a prévalu. Les études 
avaient démontré qu'une longueur de 6 m (20') constituait une longueur passe-
partout. De même, un poids de 201 représentait une limite acceptable pour la 
communauté des transports. Ce sont donc ces valeurs qui furent retenues comme 
caractéristiques de l'unité de charge de base dont la définition est dès lors : 
8' X 8' X 20' pour 20 t (fig. 4). 
C'est par une relation mathématique simple que furent définies les unités 
dérivées : 
8' X 8' X (20' X 2) 
8' X 8' X (20' X 1%) 
8' X 8' X (20' X 1) 
8' X 8' X (20' X 1/2) 
8' X 8' X (20' X 1/3) 
8' X 8' X (20' X 1/4) 
On notera pour la petite histoire que les deux mini-formats de 6'08" et 5' ne 
faisaient pas partie des propositions originales. Elles ne furent adjointes que pour 
calmer certains intérêts européens qui s'inquiétaient du volume, à leurs yeux exagéré. 






8' X 8' X 40' 
8' X 8' X 30' 
8' X 8' X 20' 
8' X 8' X 10' 
8' X 8' X ó'OS" 
8' X 8' X 5' 
pour 30 t. 
pour 25 t. 
pour 20 t. 
pour 10 t. 
pour 7 t. 
pour 5 t. 
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des formats retenus. En pratique, aucune unité de charge n'a jamais été construite sur 
ces longueurs qui sont aujourd'hui totalement oubliées et ont d'ailleurs ete rayées de 
la norme en 1978. 
Fig 4. — Le container ISO. 
Tout cela a été le travail de l'ISO TC 104 dont la création, en 1961, a été un 
des deux événements qui ont précipité le développement de la containérisation. 
3.4.3. Relation dimensionnelle modulaire avec les sous-multiples 
Le système doit permettre a l'utilisateur de trouver a chaque échelon de la 
distribution physique un format qui lui convienne. Mais il faut en même temps que 
le système retenu facilite les groupages et regroupages qui en jalonnent tout le 
déroulement. 
Quels sont les echelons en présence? On peut les enumérer comme suit : 
— produit fabriqué 
— emballage 
— palette 
— palette-caisse (dans certains pays) 
— container. 
142 
Et c'est ici que surgit une difficulté. Chacun des éléments énumérés est un 
contenu pour l'élément qui le suit et un contenant pour celui qui le précède. Or les 
dimensions intérieures d'un contenant ne correspondent pas à ses dimensions 
extérieures. À chaque échelon il y a donc rupture de la relation modulaire. C'est la 
grosse difficulté à laquelle se sont heurtées, pendant des années, toutes les proposi-
tions de normalisation dimensionnelle. 
La seule manière d'en sortir est de procéder empiriquement. Il faut accepter le 
fait que le module de base doit être celui du container ISO, ne serait-ce qu'en raison 
des exigences du transport combiné. Et partant de là, avancer tant bien que mal vers 
les sous-multiples en observant que, par chance, un des éléments, la palette, a les 
mêmes dimensions extérieures et intérieures. Elle doit donc jouer un rôle essentiel 
entre le container et l'emballage. 
Ceci explique l'intérêt qui s'attache au choix judicieux du module de la palette. 
Tous les modules ne conviennent pas également bien. Nous verrons plus loin (4.3) 
comment a été résolu cette question. 
4. L'ISO TC 104 
4.1. GENÈSE ET CRÉATION DE L'ISO TC 104 
C'est avec la création par l'ISO de son Comité Technique 104, le fameux TC 
104, que, nous l'avons dit plus haut, la containérisation va sortir de la phase 
expérimentale. 
Les essais se poursuivaient, on le sait, en ordre très dispersé aux États-Unis. 
Cette dispersion présentait un inconvénient qui apparaissait de plus en plus fonda-
mental au fur et à mesure que les essais débouchaient sur des systèmes stabilisés : le 
manque total de compatibiUté entre les dimensions retenues par les différents 
pionniers. La Sealand avait adopté le 35' de long, pour 8'00" de large et 8'06" de 
haut. La Matson Navigation Cy avait développé avec succès son container de 24' de 
long, sur 8'00" de large et 8'06" de haut également ; la Grace Line avait débuté par 
des 17' pour se rallier au 20'. On parlait de containers de 27', etc. 
Cette situation ne nuisait pas nécessairement à l'intermodalitè du matériel. Elle 
n'était, par contre, pas compatible avec le souci d'interchangeabilité, exigence 
primordiale pour une application correcte de la philosophie de l'unité de charge dont 
le bien-fondé était de plus en plus largement perçu. 
Il fallait faire quelque chose, d'autant plus que les Américains se rendaient 
compte que, même sans expérience concrète, les Européens commençaient, eux aussi, 
à s'interroger sur l'avenir. 
C'est en 1960 que l'A.S.A. se décida à passer à l'action. Elle demanda 
officiellement à l'ISO la création d'un comité technique consacré aux activités de 
normalisation des containers. L'ISO y répondit favorablement en mettant sur pieds 
le TC 104 dont on peut dire, sans se tromper, qu'il est de loin le mieux connu des 
comités ISO. 
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Comme le veut la tradition, le secrétariat et la présidence du nouveau comité 
furent confiés au pays membre qui en avait requis l'établissement : les États-Unis. À 
la tète de la délégation américaine se trouvait une personnalité hors du commun, Fred 
Muller Jr. Il sera permis d'évoquer ici la mémoire de cette figure exceptionnelle, à 
laquelle aucun des anciens du TC 104 ne peut penser sans émotion et gratitude. 
Intelligence tout aussi méthodique qu'intuitive, facilité d'exposition, vivacité de 
répartie, tempérament charismatique, tout se combinait chez lui pour lui assurer une 
force de persuasion inégalée qui fit de lui, durant des années, l'élément moteur et le 
cerveau du TC 104. Les chefs de délégation passaient, comme Tooth pour le 
Royaume-Uni, Blondot pour la France, Deribas pour l'Union Soviétique. Fred 
Muller, lui, restait, toujours égal à lui-même, et sachant, lui seul, il faut bien le dire, 
où il voulait aller ... et où il arrivait effectivement. Devenu président du TC 104 en 
1969, il guida les activités du Comité jusqu'à sa mort prématurée en 1978. Avec lui 
disparaissait tout un pan d'histoire. On peut dire qu'à ce jour justice ne lui a pas été 
rendue par les milieux de la containérisation (fig. 5). 
Fig. 5. - Fred Muller Jr. 
L'histoire du TC 104 n'a jamais été écrite. Elle n'est pas notre propos. On se 
contentera donc de rappeler les principales décisions prises par ce Comité au fil des 
ans. 
4.2. LA LONGUE MARCHE DE L'ISO TC 104 
Suite à la décision prise en juin 1960, par l'ISO Council, de donner suite à la 
requête de l'A.S.A. et de créer le TC 104, rA.S.A. convoque en septembre 1961 la 
première réunion pléniére du Comité. 
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Cette réunion se tient à New York. Le comité appelle John L. Weller à la 
présidence. Le comité crée trois groupes de travail, chargés respectivement de la 
terminologie (WGA), des dimensions (WGB) et des spécifications (WGC). Les 
États-Unis proposent leur normalisation : section transversale de 8' x 8', longueur de 
40', 30', 20' et 10'. C'est une réunion de mise en place. 
La deuxième Plenary se tient à Genève en septembre 1962. Le chef de la 
délégation américaine est Fred Muller Jr. Le secrétaire du Comité est Vincent Grey. 
Deux noms dont on reparlera. Les propositions décantent au fil des réunions des 
WG. Mais dès ce moment déjà, certaines constantes apparaissent, que l'on va 
retrouver tout au long des années qui suivent : 
— La délégation américaine s'efforce de faire comprendre à tous les participants qu'il 
y va de l'économie même des transports. Elle défend une position de principe qui 
va s'avérer fondamentale pour le développement des normes : «Nous précisons des 
exigences opérationnelles, et non des spécifications de construction». 
— La délégation française soutient les positions dépassées du B.LC. et de l'U.LC. 
«Les containers américains n'ont pas leur place en Europe !», proclame le président 
du B.LC. 
— Les délégations australienne et belge adoptent une position très ouverte et appor-
tent un soutien parfois décisif aux propositions américaines. 
La troisième réunion est convoquée à Hambourg en 1964. Le TC 104 se donne 
un nouveau président : l'Américain A. R. Arpaia. Le comité adopte la Série I 
proposée par les Américains en y adjoignant toutefois les deux petites longueurs de 
6'08" et de 5'00" qui n'étaient pas incluses dans la proposition originale. 
C'est à La Haye que se tient la quatrième Plenary en 1965. Elle est marquée par 
l'adoption des pièces de coin dites «before Moscow». 
En 1967, lors de sa cinquième réunion à Moscou, le TC 104 modifie le dessin 
des pièces de coin qui devient le dessin «after Moscow» toujours en vigueur aujour-
d'hui. 
En 1969, sixième réunion à Morristown (États-Unis). Fred Muller est élu 
président. Le Comité décide de reconnaître la hauteur de 8'06'', mais pour le 40' 
uniquement. 
En 1972, à Paris, septième session qui voit l'approbation du document de 
marquage. 
En 1974, à sa huitième session tenue à Tokyo, normalisation de la hauteur de 
8'06" pour les unités de 30' et de 20'. 
En 1976, à Washington, l'ISO délègue au B.LC. la tenue du registre des marques 
codées des propriétaires de containers. 
En 1978, lors de sa dixième sessions, à Gênes, le TC 104 vote sa célèbre 
résolution 71 qui précise que cinq années doivent s'éouler entre deux révisions 
successives des normes de base : la norme 668 (dimensions) et la norme 1161 (pièces 
de coin). Elle annule les containers de 6'08" et de 5'00". La Plenary refuse également 
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la normalisation des 35' de la Sealand. V. Grey est élu président après le décès de 
Fred Muller. 
En 1980, à Sydney, le TC 104 commence à se heurter à l'IMO au sujet de 
différences entre leurs spécifications respectives. 
En 1982, lors de sa douzième session à Bombay, le TC 104 donne l'impression 
de perdre pied. 
Ceci est la conséquence d'une initiative unilatérale et partiale du président Grey. 
Quelques jours auparavant, il s'était prononcé à Amsterdam en faveur de l'adoption 
d'une nouvelle série de containers. On comprend sans peine le désarroi de beaucoup 
de délégations devant ce qui apparaissait et n'était effectivement qu'un coup de force 
au profit de certains intérêts privés américains. 
Toujours est-il que le groupe décida : 
— d'étudier le passage à 24 t de la masse brute des unités de 20' ; 
— de s'incfiner devant les exigences de l'IMO en matière de marquage ; 
— et enfin de créer son mémorable WG4, chargé de faire des propositions au sujet 
de la nouvelle série de containers souhaitée par V. Grey. 
On peut croire que la plupart des délégations ont été prises de court par une 
proposition qui allait très au-delà de ce qui avait été envisagé. Et le fait que la réunion 
ait lieu à Bombay n'était pas fait pour faciliter les choses. Les délégués n'y avaient 
aucune possibilité de consulter leur comité national. 
À Stockholm toutefois, lors de sa treizième session en 1985, le TC 104 se 
ressaisit. Il écarte toute idée d'une nouvelle génération de containers. Il accepte par 
contre le passage à 241 des unités de 20', par un vote qui oppose les pays développés 
aux pays en voie de développement. Il rejette une proposition américaine de 
normalisation de la hauteur de 9'06", tout en admettant explicitement que l'intérêt 
éventuel de cette hauteur mérite une étude approfondie. Il prend la même position 
en ce qui concerne une proposition visant à porter à 301 la masse maximale brute 
des unités de 20' et de 30'. 
Il confirme également la résolution 71 qui empêche toute nouvelle initiative 
jusqu'en 1990, suite à la reconnaissance des 241 en 1985. 
Mais en 1987, le processus de dégradation reprend inexorablement. La réunion 
se tient à Ottawa. La présence européenne y est forcément limité (la Belgique, entre 
autres, n'est pas représentée). La pression américaine s'exerce à plein, et sans 
ménagements. Le comité décide de réactiver le WG4. Cette décision ne respecte pas 
les régies de procédure de l'ISO. Elle fait l'objet, après coup, de protestations fondées, 
de la part de la Grande-Bretagne notamment. Mais il est trop tard. Les Américains 
n'ont voulu prendre aucun risque : le WG4 reçoit un président et un secrétariat 
américain. Il reçoit également mandat impératif de mettre au point une nouvelle série 
de containers de 9'06" de hauteur, de 8'06" de largeur et d'une longueur pouvant aller 
jusqu'à 53' ! Aucun compte n'est tenu de l'incompatibilité évidente de certaines de 
ces caractéristiques avec la Philosophie de l'Unité de Charge. Aucune étude n'est 
demandée ou faite pour en déterminer les conséquences. 
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Entretemps, les travaux du WG4 ont repris. Lors de sa première réunion, les 
Américains ont reçu l'appui tout à fait imprévu de la France qui a entonné le grand 
hymne du progrès cartésien (air connu!). Mais la proposition n'en suscite pas moins 
une très vive opposition de la part du Royaume-Uni qui a dit bien haut ce que d'autres 
délégations n'avaient pas eu le courage de dire. La Grande-Bretagne estime que les 
nouveaux containers répondent à un besoin spécifique des Américains. Rien ne 
justifierait leur normalisation au niveau international. 
Il est trop tôt pour prévoir l'issue finale du débat. Si les pays en développement 
organisent leur opposition autour de la CNUCED et s'expriment par son truchement, 
le Royaume-Uni constitue pour eux un allié de poids. 
4.3. LE SYSTÈME ISO D'UNITÉS DE CHARGE 
Trois des comités ISO s'occupent de la normalisation des différents formats 
d'unités de charge : 
— Le TV 51 s'occupe des palettes 
— Le TC 104 s'occupe des containers 
— Le TC 122 s'occupe des emballages. 
Le fait que ces trois comités aient poursuivi leurs travaux sans coordination 
apparente a pu faire croire à des difficultés d'harmonisation. Comme nous allons le 
voir, il n'y a aucun problème en la matière. La solution est immédiate au départ des 
normalisations ISO existantes. 
Le seul de ces trois comités au sein duquel furent effectuées des études fonda-
mentales fut le TC 104. Et cela, grâce à son président Fred Muller. Ces études ont 
conduit à la définition de la Série I de containers. 
De son côté, le TC 122 a défini un module d'emballage, c'est-à-dire d'unité de 
charge de distribution. Ce module de 400 mm x 600 mm a été choisi de manière à 
ce que ses groupages recouvrant exactement les deux palettes les plus utiUsées définies 
par riSO TC 51. Ce sont les palettes de : 
- 800 mm X 1200 mm (32' x 48'). Le module de 400 x 600 y entre 4 fois 
- 1000 mm X 1200 mm (40' x 48'). Le module de 400 x 600 y entre 5 fois. 
La première de ces palettes est la fameuse palette ferroviaire du Pool Européen 
des Palettes. La seconde est la palette universelle, consacrée par un grand nombre 
d'associations professionnelles et d'administrations. C'est la palette retenue par les 
organisations de transport routier. C'est également la palette de l'armée américaine 
(fig. 6). 
Il se fait que cette palette convient parfaitement au chargement des containers 
par la méthode dite du «square hollow» (fig. 7). Elle permet, pour le container de 40' 
par exemple, une utilisation de 97% de la surface intérieure. Il est donc bien évident 
que le module intermédiaire entre le 400 x 600 et le container ISO doit être le format 
de surface de 1000 x 1200. 
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Fig. 6. — Coordination des palettes avec le module 400 x 600. 
148 















*V ^ - • ' 
Container "Box - t^pe 
(methode óquart-hollow) 
Container Frigo. 
Fig 7. — Coordination des unites de charge. 
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La chaîne ainsi définie — container ISO, module 1000 x 1200, module 400 x 
600 — est la chaîne recommandée par l'ISO. Les industriels qui adaptent leur 
production à cette chaîne modulaire mettent un atout considérable dans leur jeu. Dans 
certains pays d'Europe, cette chaîne est même devenue la philosophie ofBcielle des 
transports. Elle est l'outil indispensable du transport combiné. 
5. Et l'avenir? 
Dés 1963, le TC 104 s'est préoccupé de l'évolution possible de ses normes. Une 
évolution lui a toujours paru souhaitable dans la mesure où elle était un véritable 
développement, c'est-à-dire une amélioration de l'outil compatible avec la Philoso-
phie de l'Unité de Charge. Ces développements ont porté sur la hauteur (8'06" au 
lieu de 8'00"), et sur la masse maximale brute des unités de 20' (241 au heu de 201). 
Ces deux développements n'ont été acceptés qu'après examen approfondi et 
prolongé de leurs conséquences possibles. 
1) L'adoption de la hauteur de 8'06" s'est faite sous la présidence de Fred 
Muller. On a vu que le container de 20' x 8' x 8' était considéré comme l'outil de 
base de la normalisation : un format passe-partout, acceptable aux États-Unis comme 
en Europe, en Afrique comme en Amérique Latine. Mais pour la plupart des trafics 
spécifiques aux États-Unis, l'outil de base était le 40'. Les cargaisons y étaient des 
volumes plutôt que des poids. Toute augmentation de hauteur ne pouvait qu'améliorer 
le rendement et était donc bienvenue. Tous les containers non ISO circulant aux 
États-Unis avaient une hauteur de 8'06", ceux de la Sealand comme ceux de la 
Matson. 
C'est pourquoi en 1969, à Morristown, le TC 104 recormut la hauteur de 8'06", 
mais pour les 40' seulement. Cette restriction est significative. Elle montre le sens des 
responsabifités dont s'était toujours inspiré Fred Muller. On ne toucha pas au 20'. 
Ce n'est qu'en 1974, lorsqu'il fut devenu évident que la hauteur de 8'06" était 
réellement admissible en transport multimodal international, qu'elle fut acceptée pour 
les 30' et les 20' également. 
2) Le passage à 24 t de masse maximale brute pour les unités de 20' ne fut 
obtenu qu'après de très longues discussions s'étendant sur plus de dix ans. La mesure 
n'a d'ailleurs pas fait l'unanimité. Elle pose incontestablement des problèmes d'infras-
tructure à la plupart des pays en voie de développement. Ceci est la raison de 
l'opposition prolongée de l'Australie, de la Belgique et du Japon pour lesquels la 
décision semblait prématurée. 
On observera toutefois que, dans les deux cas, on restait à l'intérieur d'un 
système compatible et ne heurtant pas les principes de base de la Philosophie de 
l'Unité de Change. 
Avec la nouvelle génération de containers, telle qu'elle est étudiée et proposée 
par le WG4, la compatibilité n'existe plus. Ce n'est pas seulement une question de 
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hauteur ou de masse. On propose ici de modifier la géométrie horizontale des 
containers : leur longueur et leur largeur. Ceci a des conséquences incalculables : que 
l'on songe par exemple qu'il existe en ce moment près de 4.000 bateaux susceptibles 
de charger des containers, certains d'entre eux pouvant charger jusqu'à 4.000 TEU! 
Or tous ces bateaux sont construits «autour» du module actuel. Ils ne pourraient 
charger le nouveau module ni en cale ni en pontée sans subir une transformation 
radicale. 
On en est là, à la croisée des chemins. Le développement continu et ordonné 
qui a conduit à l'unité de charge telle que nous la connaissons aujourd'hui, le 
container ISO, pourrait faire place à un bouleversement anarchique qui ramènerait 
l'industrie du transport à la situation dans laquelle elle se trouvait en 1950. La 
conclusion de cette étude, nous l'emprunterons au poète et philosophe américain 




IN MARITIME HYDRODYNAMIC RESEARCH 
DURING THE LAST CENTURY 
BY 
M. W. C. OOSTERVELD 
SUMMARY 
Progress in maritime hydrodynamic research during the past century, beginning with the 
experiments of William Froude around 1870, has been discussed in this paper. Such research 
has been substantially extended over the years to include the effect of shallow water, the 
behaviour of a ship in a seaway and the manoeuvring characteristics of ships. Moreover, not 
only ships but also floating and fixed structures for the offshore industry have become subjects 
of hydrodynamic investigation. Many "special purpose" laboratories have been built to carry 
out this research. Recently numerical methods and computer programs are starting to play a 
role in the design and operation of ships and offshore structures. 
Introduction 
The behaviour of a ship at sea, its speed, motion in a seaway, stability and 
manœuvring characteristics, depends to a great extent on the dimensions and shape 
of the hull. These dimensions and shape determine the reaction of the ship to the 
external forces, which in turn are determined not only by the gravity and buoyancy 
force of the water but also by the thrust force generated by oars, wind or mechanical 
devices. Moreover, the ship experiences forces on the hull owing to its forward speed, 
the waves and manoeuvring motions. Therefore, determining the hydrodynamic 
characteristics of a ship is an extremely complicated matter. 
In ancient times the hull shape and main dimensions of sailing vessels were 
developed on the basis of experience. Improvement of the hull form by sophisticated 
experiments was to risky from a strategic point of view. The success of naval combat 
actions and voyages of discovery depended very much on the reliability of the ships 
used. 
From the beginning the shape and dimensions of ships have been the subject of 
scientific considerations, an interest that focussed mainly on the hydrostatics and 
stability of ships. In Fig. 1 the indication of the waterline on an ancient vessel is 
shown. The forces acting on the hull in still water without forward speed were 
considered. 
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It was probably in the 17th century that scientific interest was shown for the first 
time in the effect of the forward speed of a ship on the optimum dimensions and shape 
of its hull. The background for this interest was a result of the investigations carried 
out by Isaac Newton. He was the originator of the determination of the forces acting 
on bodies moving in fluid, or hydrodynamics. Since that time many scientists have 
studied the problem of determining the optimum hull shape of a ship moving in water. 
In the 17th and 18th centuries research focussed on the hull form with minimum 
resistance together with favourable stability and sailing characteristics. To derive these 
characteristics many simpUfications had to be introduced, which made the results 
doubtfiil for practical application. 
Many scientists started using experiments to verify their theories and prediction 
methods. In Fig. 2 a painting by Anna Zinkeisen is shown of model tests in St. 
Catherina's Dock in London. In most cases the problems encountered in common 
practice were not solved. The shipbuilder or naval architect remained responsible for 
the performance of the ship delivered. The research carried out in the 18th century 
was still of limited value and no great changes occurred in the shape and dimensions 
of the hull forms of sailing ships. 
The introduction of steam-driven, mechanically powered ships at the beginning 
of the 19th century led to drastic changes. The huU shapes of sailing ships developed 
through the centuries needed to be adapted, owdng to the great change in the forces 
acting on the huU. For mechanically powered ships the design of a hull form with 
minimum resistance was of the utmost importance from the fuel saving point of view. 
Given the complex nature of the problem, a scientific approach was needed to 
determine the optimum hull form. In addition, replacing wood by iron and steel as 
building materials for ships made it possible to design and construct hull forms that 
differed greatly from the traditional shape and dimensions of sailing ships. 
In the following paper certain facets of the development of shipbuilding research, 
since the introduction of mechanical power for propulsion as well as of iron and steel 
as construction materials, will be discussed. 
From wind to mechanically powered ships 
Until 1800 the sailing ship was, as stated in the introduction, the only means 
of transport for long distances at sea. The transport capacity of such ships was, within 
certain limits, completely dependent on wind and weather conditions. Their design 
was determined by tradition and experience, scientific research into the optimum hull 
form seldom being carried out. 
Once mechanically powered ships had been introduced around 1800 naval 
architects were confronted with many problems. One of the demands, among other 
design requirements, was the need to ensure that the hull shape and the propulsion 
arrangement would be as efficient as possible in a hydrodynamic sense. The ultimate 
goal was, and still is, that the ship would attain the required speed with the minimum 
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shaft horse power, the problem being to obtain the best combination of low resistance 
and high propulsive efficiency. 
The first mechanically driven ships were driven mainly by paddle wheels. The 
idea of a propulsion device resembling what is now called the screw propeller was 
certainly not new. The most probable explanation why this was not applied from the 
beginning in mechanically driven ships is that it was tried and found lacking. This 
could have been due to the absence of a proper screw configuration and of an engine 
design that could take fiill advantage of the propulsive qualities of the screw. 
Nevertheless, screw propeller development got under way around 1800. By 
1850 or thereabouts it was rapidly replacing the paddle wheel on ocean voyages, and 
by 1860 it was virtually the only type of propulsion device to be installed in seagoing 
ships. 
The paddle wheel is no longer required for propulsion on inland waters either, 
because the rivers of the world regularly undergo improvement programmes to 
increase their width and depth and to control the rate of current. The paddle wheel 
filled a distinct gap in technical knowledge, however, during the transition from sail 
to mechanical propulsion. While higher speed marine engines were being developed 
to drive the more efficient screw propeller, the paddle wheel provided the necessary 
experience with mechanical equipment at sea. 
Increased interest is being shown in the use of paddle wheels for inland cruise 
vessels nowadays. A recently built stem-wheeled cruise vessel, "Mississippi Queen", 
is now in operation on the Dutch waterways (see fig. 3). It is satisfying to know that 
the paddle wheel, which has played such an important role in maritime history, has 
not been completely forgotten. 
Ship model testing 
The flow around a ship and the ship's resistance are of a complicated nature. 
Accordingly, alreay in earlier days recourse was had to experimental methods in 
studying such matters. Tests have been reported in which small wooden models were 
towed by a system of ropes and falling weights, a method of testing called gravity 
towing. 
WiUiam Froude carried out his first experiments in 1863 using gravity towing 
too. Dissatisfied with the limitations imposed by such experiments, he turned his 
mind to the use of a larger tank. His proposals to the British Admiralty were accepted 
and a new towing tank was completed in Torquay in 1871. This tank was 90 m in 
length and 12 m in width at the water surface, the water in the centreline of the tank 
being 3.5 m in depth. It was equipped with a mechanically propelled towing carriage 
to tow the models. 
Owing to its size and the way the models were towed, this tank may be 
considered the foreruimer of the towing tanks in use today. Froude's ship-model basin 
was really the first scientific industrial service centre in the field of marine technology. 
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A review of the towing tanks built in the period from 1873 to 1940 is given in 
Table 1. This review is certainly not complete, because a number of tanks have been 
taken out of service in the meantime and the smaller university tanks are not included 
on the list. Since 1940 an ever-increasing number of towing tanks have been built or 
are under construction. This holds for the past twenty years in particular for the Far 
East (Japan and Korea). At the moment about 200 towing tanks are in operation all 
over the world. 
At MARIN the work started in 1932 with carrying out resistance and propulsion 
tests on models in a towing tank. In Fig. 4 an overview of the Deep Water Towing 
Tank of MARIN is given. This towing tank is a large concrete basin 250 m long, 
10.5 m wide and with a water depth of 5.5 m. The dimensions are chosen so that the 
sides and bottom of the tank have no influence on the resistance and propulsion 
characteristics of the model. Along the two long sides of the basin a rail is mounted 
on which a towing carriage, a kind of bridge construction, runs. 
During a resistance test the model is connected to the towing carriage, and the 
force needed to tow the model at a certain speed through the tank is measured. In 
connection with the resistance tests, propulsion tests can also be carried out, in which 
the model propels itself by screw propellers driven by electromotors. During the 
propulsion test the ship speed and propeller thrust, torque and rpm are measured. 













































































International co-operation between various towing-tanks teams was established 
in 1933. The initiative of organizing a meeting of their representatives was taken by 
Prof. L. Troost, the President of the Netherlands Ship Model Basin (NSMB) at 
Wageningen, which at that time had just been put into operation. The NSMB was later 
named MARIN. In taking this action. Prof L. Troost was following the suggestion 
of Dr. Ing. John de Meo, from London, who for a long time had been strongly 
pleading for international co-operation in the field of ship propulsion. 
The first meeting of these towing-tanks representatives led to the International 
Towing Tank Conference (ITTC) being set up. The intention of the ITTC as 
described in the preface of the proceedings of the first conference is : "To give tank 
officials an opportunity of conferring in an open and confidential manner on their 
methods and also on the manner of publication of tank results." 
At the first conference, 23 delegates were present, representing 10 European 
model basins in 9 countries. The number of towing tanks has grown since then and 
the 18th ITTC, held in 1987 in Kobe, Japan, was attended by some 300 delegates, 
representing 80 model basins in 40 countries throughout the world (see also Table 
2). Only the major model basins rendering service to the industry are represented at 
the conference. In addition to the major industry-oriented model basins there are 
many smaller university towing tanks, used mainly for educational purposes. 
Through the years the ITTC has maintained its character of providing a forum 
for exchanging knowledge and experience between the ship hydrodynamic laborato-
ries. The ITTC has strengthened the significance of predictions for the behaviour of 
maritime constructions in reality. 







































































Resistance and propulsion 
The resistance of a ship is the product of a number of components that interact 
in an extremely complex way. The four main components are : 
— factional resistance, due to the motion of the hull through a viscious fluid ; 
— wavemaking resistance, due to the energy that must be continuously supplied by the 
ship to the wave system created on the surface of the water ; 
— eddy resistance, due to the energy carried away by eddies shed from the hull and 
appendages. Also, if the end of the ship is too blunt, the water may be unable to 
follow the curvature and will break away from the hull, again giving rise to eddies 
and separation resistance ; 
— air resistance experienced by the part of the hull above water and the superstruc-
ture. 
The relative weight of the different components depends on the particular 
conditions of a design, and the skill of the naval architect lies in his ability to choose 
the shape and proportions of the hull that will result in a combination leading to the 
minimum total power. For slow-speed ships frictional resistance will dominate and 
is responsible for more than 75% of the ship's resistance. In case of a high-speed ship 
such as a navy fiigate the wavemaking resistance may account for over 50% of the 
ship's resistance. 
In ship model testing the following model rules have to be taken into account. 
a. Geometric similarity : the form of the model must be geometrically similar to the 
full-scale ship to obtain the same flow patterns. The size of the towing tank must 
be such that there is no influence on the flow pattern around the ship attributable 
to the bottom or sides of the tank. 
b. Kinematic similarity : the ratio between the velocity components must be similar 
at model and full scale. For the ship's propeller this means : 
\ nD j model i nD j fuU scale 
where J = advance coefficient ; V = ship speed ; D = propeller diameter ; n = 
propeller rate of revolutions. 
c. Dynamic similarity : the forces at model and full scale must be similar in ratio. This 
holds for the absolute values as well as for the directions. The particular model 
rules are : 
Model rule of Froude : 
F, = (V/v^)inodel = (V/V^)fùll scale 
Model rule of Reynolds : 
Re = (VL/v)^odel = (^/v)fun scale 
in which V = ship speed ; L = ship length ; g = acceleration due to gravity ; and 
V = kinematic viscosity. 
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For ship models it is impossible to satisfy the model rules of Froude and 
Reynolds at the same time. The accepted basis for predicting ship resistance from that 
of the model still rests on the assumption made by Froude that the total resistance 
can be divided into frictional and residuary components. The residuary components 
include the wavemaking resistance, eddy resistance and the interaction between the 
frictional resistance and these resistance components. The residuary resistance is 
assumed to be proportionally the same for model and ship at the same value of the 
Froude number V/i/gL, but the frictional resistance is a fiinction of the Reynolds 
number VL/v and is therefore a key element in any correct extrapolation. 
The models must be made to close tolerances. In Fig. 5 the manufacture of a 
paraffin wax ship model is shown. 
The choice of model length is governed by a number of considerations. The 
larger the model the more accurately it can be made and the larger are the forces to 
be measured, both features leading to greater accuracy in measuring resistance. 
However, the larger the model the more expensive it is to build and handle, and the 
larger the necessary facilities (to avoid bottom and wall effects on the test results) and 
instruments. Consequently, some compromise in size must be reached. On the other 
hand, in all model testing care must be taken to ensure that the flow along the model 
is fiiUy turbulent. Therefore, models should not be made too small and turbulence 
stimulators need to be added to them. 
An important part of ship model research is still focussed on the investigation 
of scale effects in order to improve the quality of fiiU-scale predictions. In this process, 
the results of full-scale ship trial tests are indispensable. 
Cavitation 
The thrust developed by a screw propeller results from the pressure difference 
between the face or pressure side of the blade and the back or suction side of the 
blade. When the pressure on the suction side of the blade is reduced below the vapour 
pressure, vapour-filled cavities will be formed. The existence of cavitation is also 
influenced by the non-uniform flow in which the propeller blades operate behind the 
ship. 
As the cavities move further along the blade to a point where the pressure 
increases, they collapse violently. The violent collapse of a cavity is in fact an 
implosion caused by sudden condensation of the vapour. According to the physical 
nature of the cavitation, sheet, bubble, cloud, tip vortex and hub vortex cavitation can 
occur. In Fig. 6 differences in these cavitation phenomena can be seen on a 
high-speed propeller. 
The discovery of cavitation came about through observing the effect it has on the 
performance of the propeller ; it can cause the rotational propeller speed to increase 
out of proportion to the applied torque and also lead to a decrease in efficiency. 
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This phenomenon (termed the "racing" of screw propellers) was the subject of 
early research and has been studied by many scientists. This is nearly always done 
experimentally in so-called cavitation tunnels in imitation of Parsons, who in 1895 
thus devised an acceptable propeller configuration for his experimental steam turbine 
ship "Turbinia", which had to operate at speeds in excess of 30 knots. The working 
section of the Large Cavitation Tunnel at MARIN is shown in Fig. 7. Parsons found 
that the occurrence of cavitation imposes a limit on the amount of thrust developed 
per unit area of the propeller blade. Whereas use of such a criterion will avoid the 
extreme case of propeller racing or thrust breakdown, it was found that more refmed 
criteria were necessary to avoid other consequences arising from the occurrence of 
cavitation. 
One of these consequences is damage to the propeller in the form of erosion and 
bent trailing edges. It was found that high energy levels are associated with cavitation 
bubble collapse, which can lead to damage when occurring directly on the blade 
surface. Intense and persistent erosion will sooner or later result in loss of material 
or even loss of a complete propeller blade. 
With the trend towards higher ship speeds and larger displacements in later ship 
designs, and accordingly towards higher shaft horsepowers, other detrimental effects 
of cavitation started to play a role too. These include the noise emitted by a cavitating 
propeller and the large amplification of propeller-excited hull pressures and shaft 
forces due to cavitation. 
To avoid such detrimental consequences of cavitation, it became necessary to 
study the behaviour of cavitation experimentally. 
In a conventional towing tank no cavitation will occur on the propeller blades, 
because the ship and propeller are scaled down while the air pressure above the water 
is kept at constant atmospheric value. In the case of simulating cavitation at model 
scale, besides the Froude and Reynolds numbers, the "cavitation" number for the 
model and full scale has to be kept equal. The cavitation number reads : 
/ P-Pv \ _ I P-Pv \ 
^ " \%W~j model " [ % pV^  ) full scale 
in which P = static pressure ; Pv = vapour pressure ; p = density of water, and V = 
water velocity. 
This scaling law means that, if the scaling law of Froude is satisfied, the air 
pressure must be reduced by the same factor as the geometry. Therefore, for cavitation 
research, test facilities are needed in which the air pressure can be lowered. The need 
for such a facility was first recognised by Parsons, and in 1895 he built his first 
so-called cavitation tunnel. 
A cavitation tunnel consists of a vertically placed closed water tunnel with a free 
surface in a dome in which the air pressure can be lowered. The water is circulated 
by a screw pump in the underleg of the tunnel. Cavitation can be observed through 
windows placed in the side of the tunnel. The large cavitation tunnel at MARIN was 
put into operation in 1948. 
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Fig I — Indication of water line on ancient vessel 
Fig 2. - Painting of Anna Zinkeiser of model testing in St. Catherina's Dock, London. 
Fig. 3. — The stem wheel cruise vessel "Mississippi Queen" in operation on the Dutch waterways.. 
Fig 4. - Overview of the Deep Water Towing Tank of MARIN. 
Fig 5. — Manufacture of a ship model 
Fig 6 — Cavitation phenomena on a screw propeller 
Fig 7 — Working section of Large Cavitation Tunnel of MARIN 
Fig 8. — Ship model in oblique waves in the Seakeeping Basin of MARIN. 
Fig 9. - Push boat with barge fleet in the Shallow Water Basin of MARIN. 
Fig 10 - Fast déplacement ship in the High Speed Towing Tank of MARIN. 
Fig 11 — Moonng system with storage tanker and shuttle tanker in the Wave and Current Basin of 
MARIN 
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f/g. 72 - Ship model under towing carriage in the Depressunzed Towing Tanlc of MARIN. 
Fig. 13. - Wave pattern of a ship calculated with DAWSON. 
Fig 14. — Test set-up for the optimization of sailing yachts. 
L I F S I M 
Fig 15. - Crane vessel "Hermod" with liftable jacket as model for the computer program LIFSIM. 
Extension of test facilities in the last 50 years 
In the period from 1900 to 1950 the size and dimensions of ships did not 
change much, though there was an increase in speed from about 12 knots to 16-20 
knots. 
After 1950 the size of ships, of tankers and bulkcarriers in particuler, increased 
dramatically and higher ship speeds also became common. In addition there was a 
sharp diversification in ship types, including container ships, Ro-Ro ships, car ferries, 
etc. 
In 1960 offshore or ocean engineering activities started, focussing on the 
exploration and exploitation of minerals in the seabed. For this reason floating and 
fixed structures had to be developed, which required applied scientific research. 
Moreover, many auxiliary vessels such as supply boats and anchor-handling tugs had 
to be developed. Also of great interest was the development of (single-point) mooring 
systems at sea. 
After the increase in oil prices around 1970 and the subsequent oil crisis growth 
in the size and speed of ships came to a fiill stop. Energy saving considerations started 
to influence the design of ships and propeUers in particular. For the offshore and 
ocean engineering industry there was a growing interest in cheaper means of 
explorating and exploitating the seabed. Over the last few years there has also been 
growing interest in advanced high-speed ships. 
UntU 1950 applied hydrodynamic research for ships focussed mainly on the 
optimization of hull form and propeller by means of model tests in towing tanks or 
deep water basins as well as by tests in cavitation tunnels. The Netherlands Ship 
Model Basin (NSMB) was founded in 1929, and work started in Wageningen in 
1932. Later the name of NSMB was changed to MARIN, which has the following 
facilities at its disposal : 
- Deep Water Basin (1932) 
In this tank, ship models up to 8 m in length can be tested in still water. This 
tank was and is mainly used for resistance and propulsion tests, determination of wake 
flow (for propeller design and to judge the aftbody of the ship), and "open-water" or 
free-running tests with screw propeUers. 
- Cavitation Tunnel (1941) 
In this tunnel, having a test section with a cross-section of 0.9 x 0.9 m, screw 
propellers with a maximum diameter of 40 cm can be tested. Cavitation tests on 
propeUers and profiles in various types of flow can be carried out. 
Although MARIN was certainly not one of the first model basins in the worid, 
it has had a great influence on the developments that have taken place since 1950. 
Owing to the trends in ship design mentioned at the beginning of this section, the 
scope of ship research was widened. Naval architects came to the model basins with 
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questions concerning the behaviour of a ship in a seaway, the effect of shallow water 
on the performance of a ship, propeller cavitation in relation to unsteady loads on hull 
and propeller shaft and to noise, and also the manœuvring characteristics of ships. 
In addition, the offshore industry came to the model basins with its particular 
problems. 
To answer such questions and assist in solving problems a number of special-
purpose laboratories were built. Thanks to the way MARIN is operated and the 
institute's industrial (and international) orientation, most of the facilities built there 
after 1950 were the first of their kind in the world. 
These facilities include : 
— Seakeeping Laboratory (1956) 
In this facility regular and irregular waves from different directions can be 
generated. The facility is used for ship motion measurements, speed loss in waves or 
the required power to maintain speed, hull pressures, slamming, shipping water and 
screw racing. Furthermore, wave-induced shear forces, bending and torsional 
moments can be measured. These measurements can also be carried out for floating 
and fixed offshore structures. Fig. 8 shows a ship model in oblique waves in this 
faciUty. 
- Shallow Water Basin (1958) 
In this facility the water depth can be varied. Resistance and propulsion tests in 
shallow water can be carried out, and squat and trim measurement taken. Manoeu-
vring tests with ships can be carried out owing to the large size of the basin. 
The basin is equipped with a wavemaker, which makes seakeeping tests in 
shallow water possible. 
The basin is used particularly for optimizing push boats and barge fleets on the 
Mississippi (see Fig. 9) and the river Rhine, as well as for determining motions, 
mooring and anchor-line forces of semi-submersibles or moored structures. 
- High-Speed Towing Tanks (1965) 
This facility has two towing carriages that can run at maximum speeds of 30 and 
60 knots respectively. The basin also has a wavemaker. 
The testing of high-speed ships (see Fig. 10) and high-speed propulsion devices 
takes place mainly in this facility. 
— Wave and Current Basin (1965) 
In this facility regular and irregular waves from different directions, a current or 
tide flow, wind and the effect of a limited water depth can be simulated. 
Determining the feasibility of vessel configurations with respect to waves, current 
and wind, and in shallow or deep water takes place. Many mooring systems have been 
optimized in this facility, where manoeuvring tests with ships are also carried out. In 
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Fig. 11 a mooring system with storage tanker and shuttle tanker is shown during tests 
in this facility. 
— Depressurized Towing Tank (1972) 
The Depressurized Towing Tank is a water basin measuring 240 x 18 x 8 m. 
The complete towing tank can be closed airtight. The air pressure in the tank can be 
adjusted between the actual atmospheric pressure and a minimum pressure of about 
4 kPa. By adjusting the air pressure according to the Froude scaling, many kinds of 
experiments related to cavitation can be carried out with propellers fitted behind large 
ship models. So both the Froude and cavitation number are equal to those at fiiU 
scale. Ship models up to 13 m in length can be tested ; propeller models have 
diameters of 30 to 35 cm. 
In this absolutely unique facility, resistance, propulsion and propeller cavitation 
tests can be carried out (see Fig. 12). The interaction between propeller and ship hull, 
and the effect on propeller cavitation is taken into account. Further, flow visualization 
tests, observation of wave-breaking phenomena at the bow, wake surveys, 
propeller-induced vibratory forces in shaft and on hull, and acoustic measurements 
can be made. 
Two other facilities which MARIN has available are an Outside View Simulator 
for training or ship handling, the development of navigational aids, the design of 
harbour entrances and for the development of criteria for manœuvring, and a Vessel 
Traffic Simulator for research and for training of VTS operators and traffic controllers. 
Other facilities which have been developed are Very Large Cavitation Tunnels, 
Basins for Testing Ships in Ice and Rotating Arm Facilities for manœuvring tests. 
A large number of model basins of the types mentioned are still under 
construction all over the world. 
Impact of numerical computations on hydrodynamic research 
After 1970 the hydrodynamic research carried out in ship-model basins started 
to be influenced by the use of computers. Rigorous computer and mathematical 
simulation programs are becoming available, making it possible to tackle problems 
that were formerly impenetrable. In addition, advanced measuring techniques have 
been developed which are used in combination with the computer programs and 
increase the accuracy of measurements. For an evaluation of these computer programs 
special measurements are required in a number of cases. 
Computer programs were or are under development that can be used in the 
design of ships, enabling a rapid assessment to be made of the behaviour of ship and 
propeller for various alternative geometries. Use is also made of statistical methods 
to predict the propulsive performance ; strip theory calculations to predict the ship 
motions ; lifting surface theory to design and analyse propellers regarding propulsion, 
cavitation, hull pressure fluctuations and dynamic shaft forces ; finite element calcu-
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lations to check the strength of propellers and mathematical manœuvring models. For 
the offshore industry special programs have been developed including the calculation 
of wind and current forces, mean- and low-frequency wave drift forces, time domain 
simulation of moored floating systems and the dynamics of anchor lines. 
The most important application of computer programs is in the optimization 
phase of the design process. In a short period of time many alternative hull forms or 
other floating or fixed structures can be investigated and their relative merits 
determined. The form that proves to be the best on the basis of such a series of 
calculations is the one fi"om which a model can be made for tank testing to otbtain 
absolute data. 
By way of example, the MARIN computer program DAWSON may be mentioned. 
This program is an advanced and powerful computer tool in the design of ship's huUs. 
It consists of calculating the potential flow along a ship's hull, as generated by a large 
number of source panels covering both the hull and the free water surface. The source 
strengths, and thus the velocities and pressures at all desired points, can be calculated 
from a set of equations that represent the boundary conditions imposed on the hull 
and the free surface. The wave and other forces then follow from an integration of the 
pressure along the hull. From the resulting vertical forces on the hull the dynamic trim 
and sinkage are predicted. The wave pattern of a ship calculated with DAWSON is 
shown in Fig. 13. 
Another feature that has been added to this program is the possibility of 
including lifting surfaces, such as stabilizer fins, foils for manœuvring and attitude 
control for SWATH vessels, for instance, winged keels for sailing yachts, flow control 
ducts at the afterbody, etc. The effects of the forces generated by these lifting surfaces 
on the flow along the hull, and of the waves generated by the moving hull on the lifting 
surfaces, are in this way taken into account in a single calculation run. In Fig. 14 the 
test set up to optimize sailing yachts and evaluate the computer programs is shown. 
Another example is the MARIN computer program LIFSIM, standing for the 
simulation of Heavy Lift Operations. This program can be used to investigate the 
behaviour of a large heavy crane vessel, a transportation barge and a load being lifted 
by the crane vessel from the barge. In Fig. 15 crane vessel "Hermod" with liftable 
jacket as LIFSIM model is shown. 
Although computer programs are becoming powerfiil tools in the design and 
operation of ships and other floating structures, it is still expected that in many cases 
model tests will remain indispensable. The accuracy of computer calculations (with 
their physical simplifications) are such that a check on absolute values is needed. For 
a number of problems, particularly where extreme or survival conditions are involved, 
no computer programs yet exist. 
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Final remarks 
The ocean can contribute in a significant way to the ever-increasing demand for 
transport, the solution to the problems of world starvation and to the world's need 
for energy and materials. However, the sea is a hostile environment, and the problems 
of working in it have presented man with challenges that in the past and more recently 
have strained the ingenuity and engineering skills of our research workers and 
scientists to the limit. 
Great developments have taken place in model testing techniques and prediction 
methods since the ship model tests of William Froude and the cavitation tunnel tests 
initiated by Parsons. Many test facilities are nowadays in operation and the work area 
has been extended. Nevertheless, the sea — always the same yet always different — 
still holds many unsolved problems for research workers. The ultimate goal of their 
work remains the same, namely to help promote the safe and responsible use of the 
oceans by means of ships and other floating or fixed structures. 
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LA BELGIQUE MARCHANDE REDECOUVRE L'ORIENT 
LA NAVIGATION SUBVENTIONNÉE 




Le mariage de raison, que fut le Royaume-Uni des Pays-Bas (1815-30), ouvrait 
largement les colonies néerlandaises aux armateurs et aux exportateurs belges. En 
1824, la création de la «Nederlandsche Handel-Maatschappij», établissant des 
comptoirs de vente aux Indes hollandaises (1827), offrait aux produits textiles du sud 
un débouché privilégié pour faire face à la concurrence anglaise. Ainsi les usines 
cotonnières de Gand, les fabriques lainières de Venders, de même que l'industrie 
liniére campagnarde des Flandres en profitaient considérablement. Pour ce qui est des 
cargaisons de retour (café, sucre, coton, riz et peaux), le port d'Anvers se taillait une 
position dominante, voire de monopole '. 
Au premier abord, les événements révolutioimaires de 1830 devraient entraîner 
la fermeture de ce marché colonial. Néanmoins, par le détour de Dunkerque et grâce 
à la collaboration de firmes de paille hollandaises et anglaises, les calicots gantois 
allaient réapparaître dans les entrepôts de Rotterdam à destination de Java. Pendant 
les années 1831-33, le gouvernement néerlandais fermait les yeux sur cette contre-
bande. Entretemps, plusieurs maisons d'armement belges (de Cock Frères de Gand, 
Serruys et Donnet d'Anvers, Sinave de Bruges) s'étaient déjà installées - quoique 
temporairement — dans les ports hollandais. Or, lorsqu'en 1834 les Pays-Bas, afin de 
protéger son industrie cotonnière naissante, allaient augmenter de l'ordre de 50 à 70% 
les droits d'importation à Java sur des produits manufacturés à l'étranger, ce fut pour 
les exportateurs belges le coup de grâce ^ 
' Un aperçu du commerce maritime florissant chez K. VERAGHTERT, Geld, bankwezen en handel in de 
Zuidelijke Nederlanden (1792-1844), dans: Nieuwe Algemene Geschiedenis der Nederlanden, t. X, 
pp. 341-346 et 351-356. 
' H. COPPEJANS-DESMEDT, De overzeese expansie van de Belgische katoenindustrie. Van het afsluiten van 
de Nederlandse koloniale markt tot het uitbreken van de Amerikaanse Secessie-oorlog, dans : L'expansion 
belge sous Leopold I" (1831-65), Bruxelles, 1965, pp. 77-80. 
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Maigre cela, au cours des années 1833-39, Anvers continuait a recevoir des 
marchandises coloniales provenant des Indes Orientales et apportées par des trois-
mâts americams et britanniques, transportant respectivement deux et un tiers des 
cargaisons (voir tableau I). En provenance de Batavia - et de temps a autre aussi de 
Semarang et de Soerabaya, les trois ports ouverts au commerce exterieur - arrivaient 
surtout du sucre, du café, du riz, des blocs d'etain et des bottes de rotin, mais aussi 
des bois (de sapin et de sapan, propre a la teinture), du coton, des cuirs secs en poil, 
de la casse purgative, des epices, des écailles (de tortue de mer), voire même des 
ouvrages du Japon. L'île de Sumatra fournissait surtout du poivre, ainsi que du café 
et du rotang. Une bonne douzaine de voiliers venaient même de Manille, en passant 
ordinairement par Java ou exceptionnellement par Singapour. Leur chargement 
présentait une diversité analogue, ou s'ajoutaient encore le sucre de Manille et des 
epices chinoises (gingembre, cannelle) \ 
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Source : Journal du Commerce d'Anvers 
^ Trafic portuaire reconstitue a base du Journal du Commerce d'Anvers (années 1833-39) «Nouvelles 
mantimes/rubnques Bureau du pilotage», «Nouvelles de mer», «Cargaisons de navires amves» 
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Pour la plupart, ces cargaisons orientales restaient consignees a des maisons 
étrangères, établies a Anvers, telles que Alfred Barrow, Putnam & C°, James Clegg 
& Brothers, Hamilton Ortman & C°, Th Maigny & C°, etc Quelques rares navires 
amencains retournaient directement aux Indes et le plus souvent sur lest Manifes-
tement, la majorité regagnait son port d'attache amencain pour y reprendre un 
nouveau penple Ce ilit le cas en 1837 du trois-mâts «Logoda» (ca 400 tonneaux), 
d'une marche supeneure — puisque double en cuivre — et pourvu de tous les 
aménagements desirables pour des passagers Sa iliture route, annoncée a Anvers, 
était significative pour ce genre de navigation autour du monde : New York, le Brésil 
et les Indes " 
Depuis la fin du xviif siècle (1785-90), les négociants-armateurs américains 
avaient valorise la route transpacifique Ayant découvert le marche chinois, ils y 
finançaient leurs achats de the, non seulement par l'exploitation des richesses des 
cotes (pelleterie, phoques) et des îles (bois de santal) du Pacific du nord, mais aussi 
en échangeant dans les ports occidentaux de l'Amenque latine des produits manufac-
turées contre des métaux précieux Grace a cette monnaie d'argent, avantageusement 
obtenue de premiere main, ils réussissaient a s'infiltrer fortement a Canton, a Manille 
et a Batavia Assez tard, les armateurs hollandais, a leur tour, allaient prospecter cette 
route alternative Pendant les années 1826-29, la firme Insinger & Cie d'Amsterdam 
organisait une campagne d'essai vers l'Onent en doublant le Cap Hom, les résultats 
s'averant pourtant décevants a cause de toutes sortes de contrariétés ' 
Les armateurs flamands ignoraient nullement cette longue route transpacifique 
(voir tableau II) Quelques mois après l'imtiative d'Insmger, la maison d'armement 
gantoise de N J de Cock & Frère expédia son bnck «Louisa-Augusta», de 
construction recente, pour une tournee mondiale Le voilier accosta d'abord dans un 
port chilien (Valparaiso) et puis dans deux au Pérou (Callao et Trujillo) afin d'y 
écouler ses produits manufactures nationaux contre des piastres Ensuite le cap fiit mis 
vers les îles Sandwich — soit l'archipel d'Hawai — pour finalement débarquer a 
Mamlle Charge d'une nche cargaison de sucre, d'abaca (chanvre de ManiUe), de 
dents d'elephants, etc , il regagna Anvers en faisant encore escale a Batavia et au Cap 
de Bonne Espérance Le penple avait dure plus de dix-huit mois '. En depit du bilan 
a premiere vue satisfaisant, de Cock abandonnait cette nouvelle route pour le trajet 
conventionnel 
A la difference de son collègue gantois, la maison d'armement Cateaux-Wattel 
& Cie d'Anvers se lança résolument dans la route transpacifique Au cours des années 
1830-37, elle entama quatre campagnes avec son bnck «Rora» (250 tx), chaque fois 
sous le commandement du capitaine allemand H. Rickmers A Valparaiso - ou tous 
' Journal du Commerce d Anvers «Navires en charge» (19 a 24 mai 1837) 
' F BROEZE, A Challenge without Response Holland and the Transpacific Route to East Asia after 1815, 
dans Economisch en sociaal Historisch Jaarboek, 3% 1975 pp 267 272 
' Archives de La Haye, Secretanat d'Etat 2993, n° 25 (requête d'exonération des droits d'entrée 17 
avnl 1828) 
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Tableau 2 — Voyages transpacifiques belges (1826-1837). 
A N J DE CocK & Frère (Gand) 1 expedition 
bnck «Louisa-Augusta» (250 tx/°1825), cap" Steven St-Martin (R'dam) 
Flessingue, 30 août 1826 - Anvers, 12 avnl 1828 
route Valparaiso, Callao, Trujillo, Honolulu, Manille, Batavia 
cargaison de retour • sucre, abaca (chanvre de Manille), ivoire 
B CATEAUX-WATTEL & Cie (Anvers) 4 campagnes 
bnck «Flora» (250 U/°1830), cap" J Rickmers 
1) Anvers, avnl 1830 — Tneste, 19 janvier 1832 
Pérou, Batavia, Sourabaya, Manille, Canton 
2) Anvers, '' — Anvers, 2 mai 1834 
Pérou, Manille, Canton 
sucre, cannelle, the 
3) Anvers, 23 août 1834 — Anvers, 23 novembre 1835 
Valparaiso, Anca, Callao, Payta, Honolulu, * Manille, Ste-Helene 
* pleine cargaison de produits coloniaux 
4) Anvers, juin 1836 — 
Itinéraire prévu : Valparaiso, Cobya, îles Sandwich, Manille, Chine 
pille et brûle a Mazatlan (Golfe de Californie/Mexique), (èvr 1837 
les produits belges furent tres appréciés, particulièrement les textiles et le verre à vitre 
— et dans d'autres ports d'Amérique du Sud, on vidait les cales. Cet arrêt rentable 
s'imposait parce qu'avec les piastres ainsi gagnées, on irait acheter une cargaison de 
produits coloniaux à Manille, accessoirement aussi à Canton. Prématurément, la 
dernière expédition se termina dans le port mexicain de Mazatlan, où le brick — qui 
avait donc fort poussé au Nord - fut pillé et brûlé \ Pour le troisième voyage, le 
gouvernement consenta à accorder a l'armateur un subside de 20.000 frs (80 frs par 
tormeau) à condition de designer un agent commercial pour recueillir des informa-
tions et faire un rapport général. Le choix se porta sur Joseph Partoes, qui allait se 
révéler d'ailleurs comme un excellent rapporteur et un mémorialiste perspicace *. Or 
les autres armateurs, tout comme les exportateurs belges, hésitèrent a se reconvertir. 
Pourtant, au début de la décermie 1830-40, la navigation à long cours belge avait 
traversé une crise grave. Beaucoup de navires, de capitaines et d'armateurs avaient 
émigrés en Hollande ; aux Indes néerlandaises, des droits d'entrée différentiels 
éliminaient les importations belges (1834) ; même l'Escaut subissait une «fermeture» 
temporaire pour le pavillon belge (1833-39). Lorsqu'en 1834, le brick «Jean Key» 
(350 tx), baptisé d'après son armateur anversois et le premier à avoir quitte son port 
d'attache sous pavillon national — revint de Batavia, chargé de café pour compte de 
la Handel-Maatschappij, il se vit contraint a débarquer a Ostende '. 
' F BROEZE, art al., pp. 111-11% ; Journal du Commerce d'Anvers (mai 1834 et mai 1836). 
' R DE DECKER DoucET DE TiLLiER, La pittoresque odyssée de Joseph Partoes, %rm.û\es, 1975. 
' G BEETEMÉ, Anvers, métropole du commerce et des arts, tome II, Anvers, 1894, pp 100-103. 
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Pour s'en sortir, assez logiquement, nos armateurs-exportateurs allaient à la 
recherche de soutien financier. Déjà en 1832, le négociant brugeois J.-B. De Lescluze 
avait lance l'idée d'une institution qui «sera exclusivement destinée a faire des avances 
en argent et sans intérêt, contre une partie de la valeur des marchandises qui seront 
vendues outre-mer». L'année suivante, il exposa au ministre son projet d'une 
campagne vers Singapour et Manille, a financer par le gouvernement, mais en vain '". 
Cependant, le port franc de Singapour, établi en 1824 ", allait pouvoir servir de 
tremplin ideal pour se familiariser avec tout le Sud-Est asiatique, tout en brisant 
l'étranglement maritime-commercial hollandais. Au debut de 1835, l'armateur anver-
sois P. Wattel (associe de J. F. Cateaux) proposa aux ministres de l'Intérieur et de 
la Marine d'armer un bateau spécialement construit — r«Henriette» (cap. L. Heyde) 
— aux Indes Orientales avec une cargaison de quelques 4 a 500.000 frs. Afm de créer 
de nouveaux debouches pour l'industrie belge, le gouvernement pourrait installer un 
comptoir a Singapour, d'où nos cotonnades se reexporteraient facilement vers l'Inde 
et Java. En guise de «compensation» pour le passage gratuit de l'agent commercial, 
l'armateur demandait que le gouvernement se chargerait de l'équipage et des vivres, 
couvnrait les pertes éventuelles de l'ordre de 15% et, en plus de cela, lui accorderait 
une prime ! Évidemment, le marchandage échoua... ' l Cependant, quelques mois plus 
tard, nos armateurs nationaux allaient pouvoir jouir dorénavant (A.R. du 13 juillet 
1834) d'un support substantiel sous forme d'officiers et de matelots, payes et nourris 
par le fisc. Ce fut une mesure a double visée : d'une part stimuler le commerce 
maritime, d'autre part redémarrer et entraîner une marine nationale. 
Le premier armateur à profiter du nouveau regime fut J. Key. En septembre 
1834 le brick «Sophia-Dorothea» sillonnait vers Singapour avec un chargement de 
draps, de fer suédois, de plomb et de saumon '^ . À bord se trouva également Joseph 
Lannoy, le premier agent commercial a s'installer en Orient à l'initiative du gouver-
nement, avec une retnbution annuelle (1834-35) de 6.000 frs. Celui-ci rapportait au 
ministère que plusieurs produits belges (genièvre, toiles, verre a vitre, plomb, poudre 
a canon, armes) étaient propres a être transbordés dans le port franc a destination de 
Manille, de l'Inde (Bengale, Bombay), des colonies néerlandaises (Sumatra, Celebes) 
et de Siam. Les retours se composaient essentiellement de sucre, de café, d'etain 
'" Archives du Ministère des Affaires Étrangères / Dossiers politico-économiques (AMAE/DPE) 
4259, n° 2012 Au cours des années 1821-25, De Lescluze avait deja entrepns la prospection 
commerciale de la Méditerranée onentale, suivie en 1835-36 d'une expedition colonisatnce en Algene 
B VAN DE WALLE, Jean-Baptiste De Lescluze, négociant et armateur brugeois (1780-1858), dans 
Handelingen van het Genootschap «Société d'Emulation» te Brugge, 96, 1959, pp 64-88 et 97, 1960, 
pp 154-236 
" C M TURNBULL, A History of Singapore (1899-1975), Oxford, 1977, pp 38-40 et 42-43 
" Archives Generales du Royaume / Administration de la Manne (AGR/AM) 4143 , H DE VOS, 
Leopold I en de scheepvaart (1831-65), dans Mededelingen Manne-Academie Belgie, 17, 1965, p l i , 
ID., Petite histoire de la marine royale belge, dans MMAB, 9, 1955, pp 23-24 
'^  F H MERTENS & K. L Tows, Geschiedenis van Antwerpen sedert de stichting der stad tot onze tijden, 
tome «Aenhangsei», Anvers, 1853, p 282 
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(Billiton) et de nz '''. Apres quelques années, Lannoy allait être promu au rang de 
consul belge a Manille (1837-48), tandis qu'a Singapour Auguste Moxhet lui 
succéda '^ 
Singapour deviendra assez vite la plaque tournante pour le commerce maritime 
belge vers l'Orient. Au cours des années 1840-50, la majorité des navires nationaux 
y feront escale (voir tableau III). À Anvers, deux maisons d'armement - notamment 
J.-B. Donnet et surtout Cateaux-Wattel — s'y interessaient d'une façon particuliere en 
expédiant leurs bateaux régulièrement, non seulement a Singapour et Manille, mais 
a partir de 1840 également a Batavia. En effet, par le traite de paix (1839) avec la 
Hollande, les navires belges seront de nouveau admis a Java et cela au pied d'égalité 
avec les nations favorisées. En 1842, le consul A. Moxhet signalait que, de toutes les 
puissances europeennes, la Belgique — après l'Angleterre naturellement — participait 
le plus activement au trafic de Singapour avec une moyenne annuelle (1841-42) de 
trois a quatre vaisseaux '^ À ce moment-la, la navigation de ligne subventionnée était 
sur le point de devenir opérationnelle comme on le verra plus loin. 
En Belgique même, au cours des aimées 1838-48, quelques industriels, expor-
tateurs et armateurs essayaient de combiner leurs efforts pour stimuler le commerce 
maritime. La «Société de Commerce d'Anvers» (1838-43) concentrait ses transac-
tions surtout sur Singapour, Manille et Batavia, ainsi que sur le Rio de la Plata. Apres 
quelques années (1840-41) d'un bilan légèrement positif, des pertes — causées par 
une chute brutale du prix des produits coloniaux — entraînèrent sa dissolution. 
Dorénavant les cotonniers gantois allaient se méfier des operations d'outre-mer ". En 
1844-45, Fr. Oldenhove, protagoniste bruxellois, s'efforça d'établir une société de 
commerce maritime d'un capital de 25 millions de francs, prenant les allures d'un 
cartel. En effet, la combinaison devrait grouper l'entreprise Florival, une filature-
tissage sur la Dyle, une maison d'exportation a Anvers et une succursale a Singapour 
avec possiblement d'autres agences en Chine, aux Philippines et a Batavia'^ En 1849, 
un consortium des principaux négociants d'Anvers (Fuchs, Cateaux, Osy, Weber & 
Cie) formait entre eux une société en commandite (1,5 mill, frs) pour l'exploitation 
du commerce direct avec les Indes Orientales et pour l'établissement d'un comptoir 
central a Singapour ". Nous savons d'ailleurs que J. F. Cateaux avait (déjà?) installe 
une filiale a Singapour, temporairement geree par son fils Leopold. Ce dernier projet. 
'* AGR/Fonds Ch Rogier 438 (rapport du 20 mai 1835) 
" J WiLLEQUET, Un facteur d expansion commenale le système consulaire sous Leopold I", dans 
L'expansion belge sous Leopold I" (1831-65), Bruxelles, 1965, pp 32-62 
" AMAE/DPE 4113 (rapports consulaires du 14 mai et du 19 septembre 1842 , L'activité commer-
ciale et industrielle de quelques familles anversoises au xix' siècle J De Decker, les armement] Donnet 
etJB Donnet & A de Burbure, l'armement Cateaux-Wattel, dans De Schakel, 2, 1949, pp 62-65 et 
4, 1952, pp 145-150 
" H COPPEJANS-DESMEDT, art cit, pp 87-89 
" Archives du Palais Royal / Fonds Leopold P', 216 (n" 1-2) 
" AGR/Ministere des Finances 316, n° 34 
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Durée du voyage 
100134/ ' 
13 09 34 /2610 35 
19 1139/230141 
04 0140/ 1305 41 
1104 41 / 12 02 42 
17 06 4 1 / 2 4 05 42 
0210 4 1 / 0 1 0 9 42 
2910 4 1 / 0 1 0 2 43 
30 06 4 2 / 3 1 0 5 43 
1008 4 2 / 1 5 05 43 
' / 2207 43 
04 02 43 / 08 02 44 
10 02 4 3 / 12 05 44 
1706 4 3 / - ( 1 ) 
02 09 4 3 / - ( 2 ) 
03 09 4 3 / 2 7 06 44 
11 1143/221144 
2612 4 3 / 1204 45 
04 05 44 /2206 45 
22 05 45 /0308 46 
22 09 4 5 / 0 7 10 46 
17 12 4 5 / 0 3 05 46 
14 09 46 /2907 47 
23 12 46 / 10 03 48 
17 03 47 / 13 02 48 
26 07 4 7 / 0 9 08 48 
031147/ 100948 
2312 47 /01 1148 
•> / 120948 
0104 4 8 / 2 2 06 49 
25 1048/201149 
01 06 49 / 08 07 50 
26 09 4 9 / 0 1 10 50 
07 12 4 9 / 2 0 1 2 50 
•> / 14 11 50 
0505 50/ '> 
' / 081050 
•' / 31 1050 
1408 50/ •> 
080950/ ' 
25 10 50 / ' 
08 1 1 5 0 / - ( 3 ) 
221150/ •> 
08 05 5 1 / •> 
15 1051/ •) 
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auquel on voulait associer le gouvernement, se situe justement après que celui-ci avait 
atténué sa politique d'équiper les navires marchands privés. 
À partir du mois d'octobre 1837, les Pays-Bas avaient déjà reduit de la moitié 
(jusqu'au pied de 25%) les droits d'entrée sur les produits belges importés à Batavia. 
Cependant les armateurs patienteront jusqu'au traité de paix (1839) pour s'aventurer 
sur le marché javanais. J. Lannoy, consul belge à Manille, ayant entrepris vers la fin 
de 1840 une tournée de prospection afin d'étudier les débouchés des ports javanais, 
n'hésitait pas à recommander Batavia ainsi que Manille comme les marchés les plus 
intéressants. Batavia importait beaucoup de cotonnades indiennes et d'opium en 
échange de sucre, de café, de riz, d'épices et d'étain ^°. Quelques navires belges 
allaient même être uniquement destinés à Batavia (1841-43) et cela malgré la 
déconfiture de la «Banque de Java» (1841) qui y entravait beaucoup le négoce. 
Or, Laimoy s'efforça surtout de promouvoir les Philippines. En 1839-40, le 
pavillon anglais y avait déjà supplanté la navigation espagnole, celle-ci suivie de prés 
par les couleurs américaines, tandis que les bateaux fi-ançais et hollandais restaient 
minoritaires. Parmi les négociants étrangers contrôlant le commerce extérieur, les 
Anglais — comme presque partout — faisaient le plus d'affaires. Surtout les coton-
nades et le verre à vitre y étaient en vogue. Quant au commerce intérieur, il était 
presque entièrement entre les mains des Chinois, servant d'intermédiaires entre les 
marchands européens et les producteurs indigènes. Parmi les exportations excellaient 
le sucre, le tabac, l'abaca (dite chanvre de Manille = fibres des tiges d'un bananier) 
et l'huile de coco, sans oublier les espèces soimantes (piastres d'argent). Lannoy 
préconisait même les avantages d'une possession coloniale ou, pour le moins, d'une 
compagnie dans le genre de la «Handel-Maatschappij» hollandaise, au besoin en lui 
accordant le monopole pour certaines denrées coloniales '^. Énonçant cet avis, il 
faisait le jeu du brasseur d'affaires G. F. Ouvrard : celui-ci visait à fonder une 
compagnie à monopole essayant en 1840-41 d'emballer le gouvernement belge — qui 
se montrait hésitant devant l'opinion internationale — pour des tentatives annexionis-
tes dans les Philippines ^^ . 
Le premier navire belge, à destination combinée de Batavia-Singapour-Manille, 
fut le brick «Progrès», armé à la fin de 1839 par la Société de Commerce d'Anvers. 
Antérieurement à cette campagne, la compagnie avait déjà entamé des démarches 
diplomatiques afin de pouvoir établir à Manille une agence sous la direction d'Ernest 
Maniglier, qui avait séjourné dans l'île de Luzon. D'ailleurs, les cargaisons de retour, 
arrivées en 1842 par les vaisseaux «Rubens», «Sophia-Dorothéa» et l'wlnfatigable» — 
dont seulement le second nommé avait continué jusqu'à Manille — étaient pres-
qu'entiérement consignées à cette compagnie. En outre, jusqu'à sa liquidation (en juin 
'° AMAE/DPE 2023 (lettre du 5 novembre 1840) et 4113 (rapport du 8 mai 1841, lettre du 8 juillet 
1841). 
" Ibid., 2023 (rapport du 3 décembre 1840 / A. Moxhet ; rapport du 6 mai 1841 / J. Lannoy). 
'^ L. GREINDL, À la recherche d'un état indépendant Leopold II et les Philippines (1869-75), Bruxelles, 
1962, pp. 44-49. 
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Tableau 4. — Anvers : trafic portuaire avec les Indes Orientales. 
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1843), elle allait recevoir trois, deux et trois chargements, respectivement en 
provenance de Manille (1841), de Singapour (1842) et de Java (1841-43), quasi-
ment tous transportés sous pavillon anglais. Après sa déconfiture, la maison 
Nottebohm Frères en prenait pour ainsi dire la relève ^l 
À partir de l'année 1841, la navigation belge vers les Indes Orientales démarra 
pour de bon avec quatre départs, principalement à destination de Singapour, voyages 
éventuellement prolongés jusqu'aux Philippines. En plus, au cours de la même 
période, sept navires sous pavillon étranger déchargeaient à Anvers en provenance de 
Batavia et de Manille. En avril 1841, la Société de Commerce d'Anvers, ayant 
sollicité une aide financière en vue d'une campagne à Singapour et Manille, obtint du 
gouvernement un subside de 7.000 fi-s. Ce fiit la «Sophia-Dorothéa», de l'armement 
J. Key, qui emportait des marchandises belges d'une valeur de 100.000 fi-s ^ ^. 
Entretemps, cette même société avait déjà expédié le «Charles» à Batavia. 
Encouragée par les bons résultats du «Charles», la maison Cateaux-Wattel & Cie 
avait même réexpédié ce brick. Cependant, ce n'était qu'après le retour depuis Batavia 
du «Rubens» - dont la cargaison (café, riz, sucre, rotan, bois de sapan) fut d'ailleurs 
entièrement consignée à la Société de Commerce d'Anvers, dans laquelle justement 
le gouvernement avait des intérêts — que l'armateur J.-B. Doimet et le ministre se 
mettaient d'accord pour entamer une liaison régulière vers l'Asie du sud-est. En effet, 
depuis l'été de 1841, Donnet avait déjà essayé en vain de trouver suffisamment 
d'affréteurs pour le «Macassar», un trois-mâts imposant de 800 tormeaux, «construit 
à neuf (datant de 1830, mais transformé en 1841), doublé, cloué et chevillé en cuivre» 
et sous le commandement du capitaine De Wilde «ayant fait habituellement les 
voyages des Indes Orientales». Devant les perspectives promettantes sur les marchés 
asiatiques, le gouvernement allait sortir l'armateur des difficultés en avril 1842 : pour 
cette campagne, la marine belge fournirait l'équipage (44 marins) à salarier et à 
entretenir par le Ministère des Afiaires Étrangères ; la cargaison, destinée moitié à 
Singapour et moitié à Batavia, paierait des frets officiellement fixés ; en plus, on allait 
accepter des marchandises pour Manille, mais à transborder à Singapour aux frais et 
risques des chargeurs ; finalement quelques passagers pourraient s'embarquer «franc 
de fret» ". 
Simultanément le ministère consultait la «Commission de navigation transat-
lantique à voiles» à propos de l'opportunité d'organiser une ligne régulière entre 
Anvers et Singapour ^^  Puisque les tarifs belges n'étaient nullement concurrentiels, 
" Journal du Commerce d'Anvers, années 1839-50 (annonces / passim) ; AMAE/DPE 2023 (lettre 
du 9 mars 1839). 
" Archives du Royaume à Anvers / Archives provinciales (ARA/AP) : série J, n° 248A. 
" AGR/AM 4144 (lettre du 19 avril 1842) ; Journal du Commerce d'Anvers (annonce du 10 avril 
1841). 
" Déjà au début de 1840, J. B. Nothomb, ministre des Affaires Intérieures, avait entamé le plan 
«d'établir des lignes régulières de navigation à voiles entre Anvers et les principaux ports du globe...». 
L'expériment démarrait en mars 1841 avec une expédition subventionnée vers Rio de Janeiro et 
Valparaiso, campagne organisée par la Société Maritime Belge, une maison d'armement établie à 
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une telle liaison exigerait une prime de depart d'au moins 12.000 frs par campagne. 
D'autre part, une extension éventuelle jusqu'à Batavia ne serait pas viable par manque 
de chargement — argument d'ailleurs contredit par les faits et raisonnement encore 
plus suspect puisque F. Donnet flit membre de la commission. Néanmoins, en 
automne, le gouvernement mettait de nouveau sur le tapis son intention d'établir un 
service régulier de navigation a voiles vers Singapour et Batavia. En guise d'encou-
ragement, un equipage de la marine nationale serait place à bord. Cette fois, le conseil 
consultatif approuvait le projet ministeriel, en rappelant ses reserves sérieuses à 
propos du prolongement jusqu'à Batavia. La formule allait devenir opérationnelle à 
partir du 1" mai 1843. Chaque année, deux navires belges ou nationalisés, d'une 
capacité de 250 tonneaux de gauge au moins, partiraient respectivement au debut de 
mai et vers la fin de décembre. En outre, le gouvernement pourrait disposer 
gratuitement de deux places pour passagers et embarquer en qualité d'apprentis deux 
élèves des écoles de navigation (d'Ostende et/ou d'Anvers) '^. 
Sur papier, la navigation de ligne subventionnée était bien née, mais le lancement 
pratique s'annonçait plutôt difficile. En proposant son brick «Charles» — d'ailleurs 
d'un tonnage insuffisant et dans un état vétusté — la maison d'armement Cateaux-
Wattel exploitait sa candidature unique pour rendre facultatif l'arrêt à Batavia. Selon 
lui, beaucoup d'industriels-exportateurs belges préféraient toujours les ports hollan-
dais au fi-et avantageux et à cause de leurs combines pour jouir des droits d'entrées 
préférentiels a Batavia, où — en plus — on refusait les armes belges ^^  La campagne 
connaît une destinée dramatique. Apres avoir touché une coraillerie dans le Détroit 
de la Sonde, le «Charles» exigeait des réparations sérieuses à Singapour. Mettant 
ensuite le cap vers Manille, une attaque de pirates indigenes dans le Detroit de 
Macassar lui fut fatale : l'équipage fut obligé à se sauver par la fuite et le bateau se 
trouva pille et brûlé, ce qui revenait à une perte totale de 130.000 florins ". Pour le 
reste, l'aimée 1843 bourdonnait d'activité : sept armements sous pavillon belge, dont 
trois départs subventionnes sous le régime précité ; en outre, quatre navires nationaux 
ainsi que cinq étrangers retournaient a Anvers. Dans l'ordre dégressif Batavia, 
Bruxelles. La navigation vers l'Asie du sud-est fut dans le cadre du nouveau programme de l'année 
suivante (1842), toujours sous la direction de la soi-disante «commission de navigation transatlantique 
a voiles» Sur cette route asiatique plus aléatoire et particulièrement dangereuse, la manne belge fournirait 
régulièrement les equipages et cela jusqu'en 1848. En 1856 le regime des subventions fut définitivement 
aboli par manque d'interèt de la part des armateurs-exportateurs A ce moment-la, la navigation reguliere 
subventionnée avait deja atteint son double objectif. ouvnr de nouveaux debouches et relancer la manne 
marchande nationale. L. BAUDEZ, Geleide scheepvaartsubsidiermg 1841-56 De commissie voor transat-
lantische zeildiensten, dans : Sirene, 149-150, 1987-88, pp. 25-28 et 24-27. 
" ARA/AP . sene C, n° 194. Voir également la brochure intitulée Navigation transatlantique a voiles 
Programme et reglement pour l'établissement d'un service regulier a voiles a Syngapour et Batavia, 
Bruxelles, 1842. La liste complete des campagnes, encadrées par des officiers de la manne nationale, 
se retrouve dans L. LECONTE, La marine de guerre belge (1831-1910), Bruxelles, 1910, pp 46-60. 
2» ARA/AP : sene J; n° 250A. 
'* L. LECONTE, Un souvenir de notre ancienne Marine Royale la grande aventure du brick le «Charles» 
dans le détroit de Macassar, dans : L'Armée - la Nation, VI, 6-7, 1951, pp. 17-21 et 27-30. 
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Manille et Singapour étaient les ports favoris. Plus jamais, le trafic vers les Indes 
Orientales égalerait ce rythme. 
Jusqu'à présent une destination manquait à l'appel : la Chine, ou plus particuliè-
rement le port de Canton. Très tôt, en 1834 déjà, l'armateur A. Sinave de Bruges 
aurait expédié un trois-mâts impressionnant vers la Chine, mais nous en ignorons le 
retour. Seulement vers 1840, les consulats belges, tant à Manille (1838) qu'à 
Singapour (1841), commençaient à informer amplement nos exportateurs sur les 
modalités commerciales avec la Chine. Cependant les Anglais et les Américains 
monopolisaient pratiquement ce trafic grâce à leurs importations respectives d'opium 
- en contrebande par les rades de Sintin et d'Honkong — et de piastres d'argent. 
C'est pourquoi la Chambre de Commerce d'Anvers repoussait au début de 1840 une 
proposition gouvernementale pour organiser une expédition subventionnée, puisque 
les draps et les cotonnades belges n'y seraient nullement concurrentiels. Entretemps, 
les hostilités avec l'Angleterre — la soi-disante «guerre de l'opium» — allaient troubler 
jusqu'en 1842 les communications avec la Chine. Les facilités dictées lors du traité 
de Nanking, tolérant dorénavant le trafic étranger dans cinq ports chinois, entraînait 
la réouverture de Canton à partir de l'été de 1843 ^ ''. 
Au cours de 1842-43, le terrain chinois flit déjà exploré : quelques échantillons 
textiles belges, expédiés (1842) par la voie de Londres, se vendaient assez bien et une 
tournée de prospection, entreprise par Aug. Moxhet depuis Singapour, laissait 
espérer beaucoup pour l'avenir immédiat '^. À la fin de 1843, le ministre s'était décidé 
de prolonger la navigation régulière jusqu'en Chine. Deux maisons d'armement — 
Cateaux-Wattel et N. J. de Cock — se disputaient cette première. Finalement ce fijt 
le trois-mâts «Emmanuel» (851 tx) de la firme gantoise qui amarrait devant Canton 
après avoir forcé le passage sur la rivière des Perles. Pour la première fois depuis 
1784-85, notre pavillon national y flottait de nouveau. Au cours des armées 1844-48 
seulement trois navires belges, chaque fois expédiés par l'armement Cateaux-Wattel, 
se risquaient de continuer jusqu'à Canton. En attendant, grâce à la médiation de la 
diplomatie française, la Belgique avait déjà obtenu en 1845 une concession com-
merciale analogue à celle des grandes puissances ". 
À partir de 1844 et jusqu'au milieu de 1848, toute campagne belge vers les Indes 
Orientales — une douzaine au total — était subventionnée sous le régime de la 
convention de 1842. De même, la fréquence initialement prévue de deux départs par 
année restait respectée — sauf en 1844 — et même dépassée. Cependant, en Orient 
les prévisions optimistes ne se réalisaient pas. À Canton, les draps verviétois se 
heurtaient à une concurrence russe et anglaise, tandis que le marché chJnois extrême-
™ AGR/Chambres de Commerce, n" 305, 931 et 933 ; AMAE/DPE, n" 2834 ; D.TWITCHETT & 
J. FAIRBANK, The Creation of the Treaty System, dans : The Cambridge History of China, t. X, Cambridge, 
1978, pp. 213-263. 
' ' AMAE/DPE, n° 2834. 
'^  L. WEI, L 'origine des rapports entre la Belgique et la Chine (1842-49), dans : Revue belge de philologie 
et d'histoire, 37, 1959, pp. 394-407. 
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ment traditionnel se sursaturait assez vite ; en outre l'animosite vis-a-vis des étrangers 
y augmentait progressivement a partir de 1845. De cette maniere, l'expédition du 
«Rubens» (1848) s'orientait même vers Shangai et Hongkong. Quant aux Philippines, 
la Belgique industnelle aurait dû profiter encore davantage de la haute-conjoncture qui 
y régnait durant les années 1842-46 pour promouvoir ses exportations (tissus de 
coton, verre a vitre). En vain, J. Lannoy, consul-general a Manille, revenait toujours 
sur le même chapitre de se dispenser des intermédiaires anglais en établissant une 
agence de commerce belge. Depuis 1847, ce trafic devenue déjà sporadique, se 
tarissait presque entièrement. Bref, la seule destination se maintenant, au moins 
jusqu'en 1850, était Singapour ; mais la aussi le dumping anglais allait se faire sentir. 
Jusqu'en 1847, les conditions pour la navigation de ligne subventionnée 
n'avaient guère varie : un equipage mis a disposition par la marine nationale et une 
subside d'encouragement de 50 frs/tonneau. Néanmoins, des trois departs, projetés 
pour l'année 1846, deux seulement se réalisaient. Des difficultés sérieuses se 
manifestaient a partir de 1848 : maigre le fait que l'armateur J.-B. Donnet voulait 
renoncer à l'avantage d'un equipage et se contentait de la prime ordinaire (±12.000 
frs), le voyage de r«Ambionx» fut supprime ; deux departs ultérieurs subiront 
d'ailleurs le même sort pour des raisons économiques. L'année suivante, seulement 
deux campagnes seront financièrement soutenues par le gouvernement a raison de 20 
a 25 fi-s/tonneau ; en plus, le «Stamslas» transportait a moitié du charbon de soute, 
un chargement vraiment peu typique pour conquérir les marches orientaux... ". 
En 1850-51, le service regulier vers Singapour — une ligne éventuellement 
prolongée jusqu'à Batavia — survivait toujours avec la même cadence semestrielle 
d'ailleurs souvent dereglee. Mais dorénavant aucun autre navire anversois non-sub-
ventionne ne naviguerait aussi loin. Par contre, depuis 1848 nos armateurs avaient 
découvert un trafic plus rémunérateur et moins complique : le riz de Birmanie ou 
Akyab fiit le principal port d'exportation. Au cours des années 1848-51, une 
douzaine d'unités belges dechargaient cette denrée a Anvers, ou elle allait engendre 
d'ailleurs une nouvelle industrie de traitement alimentaire : la decortiquerie, une 
branche tres prospère jusqu'environ 1875 ^^. Parmi les campagnes subsidiees, plu-
sieurs bateaux s'y arrêtaient au retour de Singapour, mais encore davantage des 
expeditions privées sous pavillon belge et étranger en revenaient directement. 
Quelques navires avaient même quitte Anvers sur lest a destination du port franc 
d'Akyab. En même temps, a côte des maisons d'armement qui pratiquaient cette 
navigation de routine, quelques nouveaux-venus faisaient leur entree, tels que Spil-
liaerts & Caymax et J. A. Elsen & Van Linden. 
" ARA/AP - J 252A, 253A, 254A (règlements de la navigation subventionnée a voiles) 
^* A THUS, Négociants et industriels anversois au siècle dernier, Anvers, 1930, pp 13 et 29-30. 
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Durant la première décennie de son indépendance, la Belgique traversait une 
grave depression commerciale et maritime. Pour en sortir, exportateurs et armateurs 
exploraient activement de nouveaux debouches. Quelques reussites isolées relatives à 
la combinaison sur les marches sud-americains et sud-asiatiques par la route transpaci-
fique restaient sans effet. Ce n'était qu'après la normalisation de nos relations avec 
les Pays-Bas que la navigation belge vers les Indes Orientales allait définitivement 
reprendre. Cependant, sans perdre son attraction antérieure. Batavia y fiit éclipsé par 
le port franc de Singapour, plaque tournante pour le trafic lucratif vers les Philippines 
et la Chine. Impressionne par les résultats de plusieurs campagnes particulières, le 
gouvernement belge voulait encourager ces nouvelles destinations en subventionnant 
un service regulier a partir de 1843. 
Au cours des années suivantes, le rayon d'action de la navigation belge d'abord 
s'élargissait — en combinant Singapour, Batavia, Manille et même Canton — pour se 
rétrécir ensuite, maigre le fait qu'Akyab ftit ajoute à la liste. L'explication est à 
chercher chez les industriels belges qui hésitaient a repondre aux efforts du gouver-
nement ainsi qu'aux appels de nos consuls pour exporter et négocier directement vers 
l'Orient. Manifestement, au Heu de s'orienter vers les marchés orientaux contrôles par 
les Anglais et les Américains, les milieux d'affaires belges préféraient encore toujours 
les relations avec les marches américains (New York, Amérique Centrale, Antilles, 
Brésil, Rio de la Plata) qui leur étaient plus familiers. 
À partir de 1846-47, le service régulier commençait à souffrir de perturbations : 
campagnes annulées ; departs régulièrement retardés a la demande des affréteurs ; 
tonnages grandissants des navires et, dès lors, incapacité du gouvernement pour 
répondre aux besoins d'un equipage et d'une lourde prime. Par consequent, en 1848, 
l'intervention financière de l'État se limitait radicalement. Mais a ce moment-là, les 
armateurs anversois avaient deja découvert une nouvelle ressource : le trafic du riz de 
Birmanie, dont la consommation massive fiit propagée depuis les famines de 1846-47. 
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THE DEVELOPMENT 
OF THE JAPANESE SHIPPING INDUSTRIES 
IN THE POST-WAR ERA 
BY 
P. N. DAVIES 
Introduction 
24521 
The history of modem Japan began in 1853 with the arrival of Commodore 
Perry of the U.S. Navy in what is now Tokyo Bay. His visit marked the end of two 
and a half centuries of isolation during which Japan had been almost entirely cut oif 
from the technical advances that were being made in the West. This "Era of 
Seclusion" had particularly severe consequences on shipping for all overseas trade and 
voyages were banned and only the coasting sector of the industry survived. This, 
however, did continue in a vigorous manner and Japanese "wasen" — traditional 
small, wooden, sailing ships — carried cargoes of rice, saké and fruit from outlying 
provinces to the major centres of populatio at Edo (Tokyo) and Kyoto. 
The political consequences of Commodore Perry's arrival were dramatic. The 
existing Tokugawa regime, which was already weak, found itself in an impossible 
position. On the one hand powerful elements in Japan insisted that the traditional 
policy of excluding foreigners be continued while, on the other, it was aware that this 
was not a practical course of action. A considerable controversy then arose and the 
position of the Tokugawa government gradually deteriorated as it was obliged to make 
concessions to the United States and then to all the major European powers. These 
difficulties came to a head in 1868 and the Shogun resigned by transferring his 
authority back to the Imperial throne. As the Emperor Meiji was then a boy of only 
thirteen this meant that power was assumed by a group of his advisers and it was 
under their guidance that Japan accepted the need to adopt Western technology and 
practices. 
Following what has become known as the Meiji Restoration the new government 
was faced with the immense task of modernising virtually every aspect of the 
counntry's economic, social and political life. From the very beginning, however, 
shipping was given a high priority. This was because it was firmly believed that it was 
the West's control of communications that had enabled it to exploit the trade and 
resources of China and of the East. In the first instance, therefore, Japan was 
determined to retain its coastal trades in its own hands and then made every eflFort 
to support attempts by its own nationals to break into the short-sea and, eventually. 
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the ocean routes which would link it with the outside world. Such was the success 
of this policy that the Japanese ship-operating industry grew rapidly and by 1910 it 
comprised over 1% million net tons and was employing the world's third largest 
ocean going fleet after the U.K. (over 12 million tons) and Germany (near 3 million 
tons) (see Table 1). 
Japan's shipbuilding capacity had grown more slowly because of its lack of 
efficient steel and engineering industries but by 1914 it was capable of constructing 
virtually every type of vessel. However, as its costs — even with the advantage of low 
labour charges — were still above the international level, it could not export and 
approximately 50% of its domestic requirements were purchased from abroad. 
Nevertheless, its annual production had by then reached 86,000 gross tons which 
placed it in sixth place after the U.K. (1,680,000 g.t.), Germany (387,000 g.t.), the 
U.S.A. (201,000 g.t.), HoUand (188,000 g.t.) and France ( 114,000 g.t.) (see Table 
2). 
The First World War saw a great expansion in both ship-operating and ship-
building but both sectors lost much ground in the early post-war era. Ship operators 
were the more successftil. By adopting advanced design motor ships they gained a 
foothold in a number of the more profitable routes (especially to New York). They 
also competed at the bottom of the market with Greek owners by utilising sub-
standard vessels and poorly paid crews. This enabled the merchant fleet to grow, but 
its average age gradually increased and, apart from a smallish number of modem 
ships, it was characterised by poor quality and a low level of efficiency. It was only 
the moderate wage costs, then, which allowed it to remain cost-effective. 
In 1919 ship-building returned to the production of 1914 and only slowly 
recovered. It still had a significant cost disadvantage compared with the West — 
especially Britain — and there is no record of any commercial ship exports during the 
whole of the inter-war period. After c. 1931 — and particularly after 1937 - both 
industries were moved on to a war-time footing and their activities were directed by 
strategic as well as economic considerations. 
The Second World War 
At the beginning of the war with Britain and the U.S.A. in December, 1941, 
Japan possessed a merchant fleet of just under 6 million gross tons plus a large 
number of wooden coastal and fishing vessels totalling 1.1m. tons. During the war 
3.3 m. tons were constructed (less than might have been expected because of the 
demand for naval ships) and many were captured but losses were so severe that only 
1.5 m. tons remained at the end of hostilities. Of these only 557,000 tons were 
operable (see Table 3). 
Construction of wooden ships was also undertaken but, again, failed to keep 
pace with sinkings. As a result only 244,000 tons survived in August, 1945, and only 
105,000 tons remained serviceable. Losses were sustained as follows : 
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Table 1. — Net tonnage of the leading mercantile fleets of the world from 150 to 1910, showing • 
( 1 ) Sailing ship and steamship tonnage. 
(2) World's totals 
(3) The Bntish, United Kingdom, United States of Amencan, and German percentage of the world's total. 
(4) These percentages also shown in terms of steamship tonnage, reckoning 1 ton of steam = 4 tons sailing 
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Land based Aircraft 
55% Mines 





Table 2. — Mercantile shipbuilding output of the chief shipbuilding countries, 1892-1914 

























































































































































































































' Data for several countries unobtainable. 
Source : S. POLLARD & P. ROBERTSON, The British Shipbuilding Industry 1870-1914, Harvard U.P. - Cambridge, Mass. - London, 
1979, Table B.7, p. 249. (Based on Lloyd's Register, Annual Returns.) 
The Postwar Era 
Although 85% of Japan's ship-building capacity remained undamaged when the 
war came to an end little effective work could be undertaken because of shortages of 
materials and power. Skilled manpower was also in short supply but this situation was 
quickly improved. 
MacArthur's initial plans included no great role for either of the shipping 
industries but the need for vessels for coastal and inter-island work saw some 
encouragement given to the repair and maintenance of existing ships. This still left 
a considerable shortfall so bomb damaged craft — some of them sunk within the ports 
and harbours — were gradually resurrected. 
183 
Table 3 — Japanese merchant shippmg dunng World War II 
Penod 
8/12/41 
8/12/41 to 31/12/42 
1/1/43 to 31/12/43 
1/1/44 to 31/12/44 















































Notes The table excludes all ships of less than 500 tons gross weight 
* Of this the tanker tonnage lost was 
8/12/41 to 31/12/42 9,538 (2 ships) 
1/1/43 to 31/12/43 169,491 (23 ships) 
1/1/44 to 31/12/44 754,889 (131 ships) 
1/1/45 to 15/8/45 351,028 (103 ships) 
Total 1,284,946 (259 ships or 15% of total losses) 
" In addition 1,966,521 tons of naval shipping (687 ships) were sunk, making the total tonnage lost 10,583,755 
' Of this tonnage only some 557,000 was operable 
Source S WOODBURN KIRBY, The War/(gam;/apan, H M S O , London, 1969, Vol V, p 475 









































































Source Lloyd's Register 
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All aspects of shipping were at first placed under the control of S.C.A.J.A.P. 
(the U.S. Naval Shipping Control Authority) but in November, 1945, the C.M.M.C. 
(Civil Merchant Marine Committee) was established as a sub-committee to take 
responsibility for ship management and operation. The latter was organised by the 
Japanese government as the Senpaku Uneikai. This had operated since 1942 for the 
Imperial government but now it took its instructions from SCAJAP. 
The U.S. policy towards Japan gradually softened after 1947. This was partly as 
a result of the "Cold War" but it was also a gradual appreciation of the fact that Japan 
must be allowed to earn its own Uving or America would be obliged to continue its 
financial support indefinitely. Thus the Programmed Shipbuilding Scheme was 
approved in mid-1947 and this was to remain until the present day. 
Construction until 1948 was primarily of small coastal vessels but, thereafter, a 
wider range of ships were built. The statistics produced by Lloyds Register (Table 4) 
and from oflTicial Japanese source (Table 5) are not directly comparable but both show 
the enormous growth which then followed. By 1956 Japan had overtaken the U.K. 
as the world's largest producer of merchant shipping and has since dominated the 
global market (Table 6). 
This advance in ship-building has been complemented by an enormous increase 
in Japan's merchant fleet (Table 7). The progress of both sides of the industry was 
disturbed by a downturn in demand in the early sixties. Thus on the operating side 
it then became necessary to re-organise the whole structure of the business. This was 
accomplished with a minimum of delay and cost by 1964 — a typical example of 
Japan's ability to react quickly to changing circumstances (Table 8). 
On the building side the pressure led to a need to concentrate into larger units 
and by 1971 the 17 original firms which had emerged during the post-war era had 
been amalgamated into only 7 new groups (Table 9). 
The consequence of these changes was that Japan was in good shape to cope 
with the impact of the oil shock of the early seventies. Thus in spite of all diflTiculties 
the mercantile marine grew to be the largest of the true flag operators (Table 10). 
Further reduction in demand led, however, to a need to reduce building capacity 
and with state encouragement 33% of the total was eliminated in less than two year 
during 1978-79. This was a permanent reduction in productive capacity. The 
redundant yards were not moth-balled but were demolished and the sites utilised for 
other purposes — housing, industry and leisure facilities. 
At this stage many key workers were transferred to other industries. This process 
was considerably eased by the links which all the principal shipyards had as members 
of the peculiarly Japanese institution, the Zaibatsu. The slimming-down of ship-
building was also facilitated by the fact that many of the other workers were not 
directly employed but were supplied by sub-contractors. As these agencies acted as 
intermediaries between the majority of the workers and the company it meant that 
they supplied whatever labour was required. As this was supplied on a daily basis the 
shipyard could arrange for its exact requirements to be met and during the period of 
contraction it was only necessary to scale down its demands. 
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Thus the reduction in capacity was accomplished without the heavy level of cost 
which would have been necessary in other countries where the structure of the 
industry was different. In addition, in spite of the contraction, Japan was able to 
remain the largest producer of merchant shipping, although over the past decade she 
has experienced ever-increasing competition from South Korea (see Table 11). 
Japan's position as the world's biggest operator of merchant vessels under its 
own flag has also been maintained but in recent years has been subjected to massive 
rivahy from the Flag of Convenience operators. 














































































































































































































































































































































































































































































































Source 1946-1958 Ministry of Transport, Zosen Yoran 1960, p 208 
1959-1977 MOT Statistics cited from Nippon Sempaku Yushutsu Kummi, Zosen Kankei Tokei Yoran 
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Source Lloyd's Register 
Table 8 — Re-organised structure of Japanese shipping in 1964 
Nucleus company 





Osaka Shosen Mitsui 






























































Note Figures in parenthesis show number of companies 
Source R FURUTA & Y HIRAI A Short History of Japanese Merchant Shippin, transi D MacFarlane, Tokyo News Service, Tokyo, 
1966 p 162 
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Source; 1937-1967 Japan Ministry of Transport 
1968-1977 Japanese Shipwoners' Association. 
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Table 9 - The seven major shipbuiling groups established in 1971 
Mitsubishi Jyukogyo (Mitsubishi Heavy Industnes) 
Mitsui Zosen (Mitsui Shipbuilding) 
Sumitomo Jykikai Kogyo (Sumitomo Heavy Machinery) 
Kawasaki Jyukogyo (Kawasaki Heavy Industnes) 
Hitachi Zosen (Hitachi Shipbuilding) 
Ishikawajima Hanma Jyukogyo (Ishikawajima Hanma Heavy Industnes) 
Nippon Kokan (Japan Steel Pipe) 
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Note These two tables first appeared in Japanese Shipping, published by the Japanese Shipowner s Association, London, dunng 
1982 and 1896 respectively 
Source Lloyd's Statistics 
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Notes ' Inclusive Greece 
' Inclusive Greece, Spain, Portugal 
Source Lloyd's Register, Annual Report 1986 
Explanations for Japan's original expansion 
The state gave a high priority to ship-operating and, at a later date, attached 
considerable importance to the construction of its own tonnage. Subsidies were 
extensively used and were altered in accordance with changes in conditions in an 
extremely flexible manner. Thus at first support was given by providing an 8% 
guarantee on capital. This was then supplemented by payments for route mileage and, 
later, bounties were paid to encourage the improvement of quality, size and speed. 
These payments were concentrated upon the Shasen or regular lines (N.Y.K., O.S.K. 
and T.K.K.) which, in return, were required not to compete with one another but 
were obliged to provide services upon a number of ordered routes. 
The organisation adopted by the independent owners and operators who lay 
outside this system (the Shagaisen) gave a great degree of flexibility to the remainder 
of the industry. This was linked into the needs of the Sogoshosha (or General Trading 
Companies) so that a tightly integrated network of mutual interdependence was 
established — Mitsui-Bussan was particularly important in this respect. 
The impact of war also had beneficial consequences for the Imperial government 
was obliged to support the shipping industry at critical times in order to further its 
military policies. Thus all the vessels which were acquired to perform specific tasks 
during the Formosa Expedition, the Satsuma Rebellion, the Sino-Japanese War 
(1894) and the Russo-Japanese War (1904) were subsequently retained and utilised 
for commercial purposes — mainly by Mitsubishi or the N.Y.K. 
The growth in overseas trade naturally provided many opportunities for Japanese 
shipping. Her exports of silk, coal and textiles supplied bulky cargoes before 
manufactured goods could be developed and these, together with the import of capital 
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equipment, food and raw materials, meant that the increase in cargoes was always 
ahead of the rise in the capacity of the Japanese merchant fleet. However, by 1913, 
this advantage was at an end for the proportion carried in the nation's vessels had 
already reached 50% which is the norm for trade between two countries of equal status 
and development (see Table 12). 


















































































































































































Loading ratio of 






























Source Y^aoiiKifiAiiAOAVA. Japanese Shipping inihe 19th and 20th Centunes Strategy and Organisation, m Yui and NAKAGAWA 
(eds). International Conference on Business History, 11, Umversity of Tokyo, Tokyo, 1985, Table 1, p 19. 
By the First Worid War Japan's shipbuilders were technically efficient but, even 
with low labour costs, they could not compete with Western products on price. 
Output increased ten-fold during the war but immediately fell back to 1914 levels 
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once hostilities had ended. Thereafter production gradually increased but this was 
entirely for the domestic market. This virtually ended the need to import new vessels 
but there is no record of any Japanese exports during this period - costs were still 
consistently above worid, especially British, prices. 
The gains made by the operating companies during World War I were also 
quickly diminished but some were retained and others re-gained by a twin policy of 
using high-speed motor vessels on profitable routes and low-cost, sub-standard, 
vessels where this was more appropriate. 
The Second World War was, of course, a disaster. Even so the strong connection 
which evolved with the United States after it had ended provided a useful springboard 
for later expansion. The value of the naval shipyard acquired by the American 
National Bulk Carriers Company cannot be over estimated for it enabled all of the 
wartime developments in technology to be made available to Japanese shipyards. 
Japan's post-war success 
This has not been caused by cheap labour or the absence of effective trade 
unions. Wage levels were originally very low and this certainly helped to counteract 
relative inefiBciency in the early days. But pay rose sharply in the twenties and then 
fell back quickly in the thirties in response to changing economic circumstances. 
It was also very low after World War II but since then has grown enormously, 
but only in line with productivity. They are currently (with by-aimual bonuses) double 
the level of the U.K. Thus it would be true to say that they demonstrate a higher 
degree of plasticity than in many other countries. 
The seafarer's trade union is not of the "house enterprise" type so despised in 
the West. It is, in fact, similar to many British industrial unions and has enjoyed great 
strength in the past. It can be very militant but has generally used its power in a 
flexible manner and has always responded to management arguments. 
It should be remembered that only about 35% of the total work force are 
employed in the modem sector of the Japanese economy. Of these it is only the key 
workers who are employed on a life-time basis and who enjoy the full benefits which 
elsewhere are provided by a welfare state. Until recently little provision was made by 
the Japanese government for the remainder of the work-force but major reforms in 
this area have now been undertaken. Nevertheless, at a critical time of its development 
after the Second World War, Japan's resources were not diverted into welfare, or in 
the maintenance of huge armies overseas, and everything could be directed towards 
the expansion of productive capacity. The role of the sub-contractor, mentioned 
above, has also been an important factor in giving Japan's economy a high degree of 
flexibility. 
Payment by seniority, typical of the Japanese modem sector, fragments the work 
force and prevents the unity which is the norm in most of the Western Worid. From 
the year of joining a firm on a permanent basis each employee receives an annual 
increment. This is dependent upon a number of factors including new skills, enthu-
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siasm, team spirit, adaptability and is assessed by his peers as well as the company. 
Though annual differentials may be small, they build up over the years and after twenty 
years are considerable. Thus the natural leaders of the workforce were the very people 
who were very well paid and unlikely to act in a militant manner. The system also 
makes for considerable differences in the wages and salaries paid to the younger and 
older sectors of those employed. 
Attitude of management 
Typical, successful, Japanese executives appear to be hungry for further fields to 
conquer. But this is only true at the very top of U.K. management — most executives 
are content to leave their jobs behind them when they go home. Yet the skill of the 
management and its dedication affects all aspects of policy and its implementation. 
Great emphasis was placed upon industrial relations in Japan and this was clearly 
assisted by the desperate situation which prevailed in 1945. State priorities, as 
confirmed by public opinion, gave total priority to industrial projects and there was 
little need to satisfy the environmental and anti-pollution lobbies. The style of public 
enquiry favoured in Britain, which may delay vital decisions for years, are not 
employed. A typical example of the speed of Japanese reaction concerns the 
construction of Mitsubishi's Koyagi Yard which was built in Nagasaki Bay in under 
two years. 
Attitude of government and society 
The essence of Japanese progress would appear to be active state and municipal 
enterprise (not the example of Kobe), the co-operative efforts of labour and 
management, and the backing of a social structure which values their achievements. 
This situation was further enhanced by the consistent policy followed by the go-
vernment which itself has been in power almost without interruption since 1947. 
The importance of an unchanging civil service and the role of M.I.T.I. (the 
Ministry of International Trade and Industry) should be noted. The consequence has 
been a very flexible and well-supported structure which has helped the Japanese to 
respond very quickly to any changes which occur. 
The future 
SHIP-BUILDING 
Japan's 33'/3% reduction in capacity, which took place in 1978-79, may not be 
enough. It is probable that she will have to accept a smaller role with South Korea 
and Taiwan taking larger shares of the market, albeit with Japanese capital and 
technology. Japan will also have to face much uneconomic production by Third 
World countries, including Brazil, and from selling under cost by the Soviet Bloc. 
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They do not have to be really concerned with British and other European 
producers, for it is likely that these will continue to be obliged to concentrate on 
specialisms such as oil rigs and naval work. It seems doubtful if Europe, or the United 
States, will ever be able to compete in the mass market again. It is virtually certain 
that the world market will be over-supplied for many years to come as ships are a 
particulariy long-lasting and lumpy type of investment. However, this forecast may 
well be affected by changing levels in world trade. While this will obviously be 
influenced by changes in demand and supply which may well fluctuate over time, a 
new factor which will certainly reduce the size of cargoes is the impact of miniatu-
risation. This has already had a significant effect upon the tormage of finished goods 
as well as on raw materials, and seems certain to make further inroads in the future. 
SHIP-OPERATING 
The high cost of labour will undoubtedly lead to ever larger proportions of 
advanced nations' fleets being placed under Flags of Convenience. Ever more 
reductions in manning levels and increasingly sophisticated ships will help, but may 
well be successfully imitated by the F.O.C. and Third World operators. As the same 
quality of vessel is available to all countries on roughly the same terms, the critical 
factor may be that of organisation. This is the only aspect in which the West is 
currently superior. Even with a co-operative trade union Japan is especially vulnerable 
and is gradually pricing itself out of this activity. Thus she is following the pattern set 
by the United States and the European countries, although Greece has shown one way 
that it is possible to survive. 
It can be argued, of course, that wages form only a small proportion of total costs 
and that, with reduced crew sizes and a narrowing of differentials, this aspect will 
become less significant with the passage of time. Equally important in the longer-term 
way be the under-cutting of rates which is practiced by the Soviet Bloc in order to 
secure foreign exchange, for this can only be dealt with at government level. 
Skilled management, organisation and teamwork may provide at least some 
answers to these problems for Japan and Britain but both appear to face bleak futures 
in ship-operating and in ship-construction. However, these unpalatable facts may not 
be entirely unproductive if new areas, where each country can enjoy a degree of 
comparative advantage, can be found and developed. 
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C.M.B., HOW IT RESPONDED 
TO THE CHALLENGES OF NEW TECHNOLOGIES 
IN THE PERIOD AFTER THE SECOND WORLD WAR 
BY 
J. SAVERYS 
2 4 5 2 2 
1. starting anew (1945-1953) 
What did C.M.B.'s fleet look like in 1945 ? The proud armada of 29 vessels in 
1939 was reduced to a mere seven. Two "Ville"-boats had survived and done a 
splendid job in the war effort as troop carriers but were both 23 years old. Amongst 
the cargo vessels which also survived the hostilities were the fast liners of 1938, 
"Copacabana" and "Mar del Plata", specially designed for the South American trade. 
They were equipped with reefer holds and able to maintain a relatively high speed of 
15 knots. 
At the end of World War II practically every industrialized country had to face 
the problem of starting anew. This meant m the first place a renewal of their maritime 
transport capability. Only the U.S.A. were able to lend a helping hand. The "Ship Sale 
Bill" made the release of the working horses of the Atlantic War possible. Standard 
wartime vessels were sold at 50% of their construction cost, with extensive facilities 
for payment by means of the lend/lease formula. In this way, vessels with a total 
tonnage of more than 10 million tons were transferred to maritime nations. 
More particularly regarding the C.M.B. fleet, four "Liberty" 's were added, to be 
followed by another four "Victory"-class vessels, a more recent generation of stan-
dard-built tonnage. Together with three elderly "Empire" 's and two "Ocean" 's, which 
were bought from the British, the new acquisitions constituted the backbone of our 
liner activities such as they were in 1939. These consisted of regular departures to 
North America, Brazil/Plata and, especially, two lines to the African continent calling 
at ports in Congo (today's Zaïre) and Angola on the one hand, and the African ports 
on the Indian Ocean (Kenya, Tanganyika and Mozambique) on the other. 
The postwar rebuilding programme included three cargo and passenger vessels 
for the Congo run, which were commissioned in 1948 and 1949. Their plans had 
already been conceived in London during the war by a future-conscious management. 
They were to be followed in 1950 and 1951 by two near sisterships with increased 
passenger accommodation. 
Three cargo vessels, ordered before the war at Cockerill Yards and construction 
of which had proceeded reluctantly, on the verge of sabotage, were finaUy delivered. 
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Further, as an indemnity for tonnage lost owing to hostilities, three German 
vessels, the so-called "Ardennais", were allotted to the Company. They were high 
performance vessels which were deployed on the North Atlantic ; however, their 
powerful machinery of 12,000 IHP entailed an excessive oil consumption. 
Operating ships is one thing, but handling goods in an adequate and speedy 
maimer is quite as important. C.M.B.'s former berths along the River Scheldt became 
cramped. As the port extended flirther north, the subsidiary A.M.I, was granted a 
concession by the Antwerp City Council in 1947. It comprised nearly one mile of 
quaylength at Leopold Dock. In due time a terminal for break bulk was erected on 
the site, including specialised storing and handling facilities for iron and steel 
products as well as for African logs. The complex was inaugurated in May 1951. 
2. Building a fleet (1954-1962) 
As a side effect of the war, a new trade had ensued between the U.S.A. and 
Congo. Therefore the company introduced a new regular line between Europe/North 
America/West Africa and vice versa. In order to cut transit time to a minimum, fast 
liners were needed. 
This resulted in the fine series of "LU-boats" which were fully designed by the 
company's tecnical department in close co-operation with Cockerill Yards in 
Hoboken. They were tailor-made to the needs of the trade. Between 1953 and 1956, 
seven vessels of this class were commissioned, of which the first new ships were to 
replace the expensive "Ardennais"-class vessels. They were able to sustain a speed of 
15 knots, and the last deliveries could attain even 16 knots. Ship's loading gear 
included one derrick with a 100-ton lifting capacity serving hold no. 2, one derrick 
of 40 tons serving hold no. 5 and 16 derricks of 10 tons to be used in pairs according 
to the "union purchase" system. 
* 
* * 
In 1956, an international incident in Egypt deeply shocked the international 
maritime community. This eventually led to the closing of the Suez Canal, when the 
British and French intervention forces were called back by the U.S. 
This revealed the vulnerabiUty of the canal as a means of providing Europe with 
oil from the Middle East. A blocked canal would have an enormous effect indeed on 
availability and hence the price of bunkers. Sadly enough, this was the case a decade 
later when the Egyptian-Israel war broke out. 
As a result, C.M.B. began looking for a way to adapt engines and so use the 
cheaper heavy fuel for bunkers instead of the high-grade diesel oil. 
The five "Ville"-boats then in service were also equipped with turbo-flowers, in 
order to make them compatible in speed with the two new turbine ships, "Jadotville" 
and "Baudouinville", commissioned in 1956 and 1957 respectively. 
But then, the heyday of passenger transport by sea was already over, as more and 
more people turned to air travel. 
200 




In 1957 C.M.B. inaugurated a new line to the Persian Gulf, while the line to 
India/Pakistan, which the company had operated for a brief span, was abandoned. 
The next stage was the gradual replacement of the obsolete war-built "Capi-
taine"-vessels named after the master lost at sea during the hostilities. 
The "Mo"-class vessels, 10 of which were delivered between 1957 and 1962, 
were designed for heavy duty on the African trades. Their speed was 13 or 14 knots, 
depending on the year of construction, and their cargo-handling gear consisted of one 
derrick serving hold no. 2 with a lifting capacity of 110 tons, another serving hold 
no. 5 with a lifting capacity of 60 tons and 16 derricks of 10 tons to be used in pairs. 
Incidentally, two "Mo"-boats were equipped with additional accommodation for 
a complement of 29 students and instructors of the Maritime College in order to 
make luture oflBcers acquainted with real life-on-board conditions. 
3. Diversification into the bulk sector (1965-today) 
The events in Congo in 1960 came as no surprise since they were in Une with 
similar developments in West and Central Africa. 
Of course, they deeply affected the company's poUcy. The then existing pas-
senger transport to and from Congo collapsed overnight and the four latest "Ville"-
boats were sold abroad. 
On the other hand, the liner network was broadened by the take-over of 
Armement Deppe, operating lines to the Gulf of Mexico and South America. 
In years to come C.M.B. would embark on a diversification programme, 
especially in the maritime transport of bulk goods. 
As heavy industry was moving from inland sites to coastal locations, new types 
of vessels — bulk and ore carriers - were developed. This reflected the trend towards 
specialised ships designed to carry a single commodity, and the increasing importance 
on a global scale of the tramp market as opposed to the Uner sector. 
An ore carrier, "Mineral Gent", which the maximum capacity of the Temeuzen 
lock fitted like a glove, was built for C.M.B. in 1967 in order to discharge Brazilian 
iron ore at the new Sidmar plant in Zelzate along the Ghent-Temeuzen canal. 
From 1965 on, bulk carriers mainly of Panamax size were also commissioned 
to carry ore, coal and grain in order to meet market demand. The latest development 
in the eighties has been the "OBO" carrier, able to carry both liquid (oil) and solid 
(bulk, ore) cargoes. The C.M.B. fleet now numbers three such vessels, which are the 
ultimate way of combining sea legs that offer restricted scope for bulk commodities. 
For C.M.B., which was formerly interested only in the maritime transport of 
general cargo, this meant an opening into the tramp market. It was only logical that 
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growing co-operation should emerge between C.M.B. and BOCIMAR, the Belgian 
shipowner which, ever since it was constituted in 1965, has specialised in this sector. 
Eventually, this resulted in the merger of the two companies in 1983. As for 
discharging and storing bulk cargoes, back in 1976 C.M.B. acquired a majority share 
in STOCATRA, the major bulk terminal operator in Antwerp. 
Another bulker of a similar kind is the "LNG" carrier. When the 1973 oil crisis 
shook the industrialised worid, alternative source of energy were desperately looked 
for, such as liquefied natural gas to be transported in temperature-controlled, 
high-technology tankers. 
At Boelwerf, Temse, C.M.B.'s afiiliated company Methania ordered an "LNG" 
carrier of very advanced design and able to carry 131,200 m' of liquefied natural gas 
at a temperature of -163° C. from Arzew, Algeria, to be unloaded at a gas terminal 
to be constructed at Zeebrugge. On this I only want to say that the vessel was 
delivered on schedule in 1978, whereas the terminal was not operational until 1987. 
4. Operational agreements among shipowners 
In order to avoid cut-throat competition, which would only have an adverse 
effect on the quality of service provided, co-operation has been a long-standing 
practice among shipowners operating similar lines. 
Joint ventures were set up, spreading departures evenly. A ftirther step consisted 
of pooling agreements of different kinds, up to the closely-knit integrated consortia, 
the final stage being the fiiUy-fledged autonomous shipping company in which founder 
members act simply as shareholders. 
Initially these operational fi"ameworks included only European owners, but as a 
growing number of young independent countries set up national shipping companies, 
the scope of such co-operation was broadened to treat them on an equal footing. 
5. Containers on tlie North Atlantic and intermodalism (1963-1970) 
Of course, containerisation brought about a major revolution in the maritime 
theatre, more particularly in the liner sector. 
In a way, the cellular container vessel may be regarded as another specialised 
bulk carrier for one commodity exclusively, that is to say His Majesty "the Box". 
For an expensive cargo vessel, every day spent loading and unloading in port 
is a day wasted representing a considerable loss of productivity. So, a solution had 
to be found to speed up cargo handling, especially since wages for longshoremen in 
industrialised countries also represented an increasingly heavy burden. 
Accordingly, back in the fifties the unit load, preferably palletised, was encou-
raged among shippers in order to achieve faster, and therefore cheaper, cargo 
handling. Eventually, the unit load concept culminated in the container, though to 
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begin with their dimensions were not clearly defined. For instance, in 1961 a subsidy 
for new ships in America was granted by the U.S. Maritime Commission only on 
condition that the slots were standardised, which clearly shows that at that time they 
were not. It took four more years, until 1965, before the International Standard 
Organisation (I.S.O.) accepted the container dimensions in use in the U.S.A. at the 
international level. 
Some owners had prematurely and inadvertently started to build vessels in 
various slot sizes and, as a result, have foundered since. 
C.M.B., however, has moved cautiously, as is demonstrated by the several 
adaptations that the "Painter'-class vessels have undergone. 
Commissioned in 1963-64, these four vessels were intended for the North 
Atlantic route to the U.S. East coast ports, precisely those ports where containeri-
sation had its cradle. In a first rebuilding programme, tweendecks were removed and 
the hold fitted out with cell grids, while a heavy bottom plate of iron ore served as 
ballast to compensate for the high stacks of containers on deck. 
When containerisation in keeping with I.S.O. standards proved to be a winner, 
these vessels were reconverted to their former shape and successiully deployed on 
other trades where containerisation was still unheard of 
Managing means planning and looking ahead. In 1962 C.M.B. had already 
invested in Stevedoring Company Gylsen, the growing operator in Antwerp, which 
was planning to set up a new terminal at the 6th Harbour Dock. 
In 1969, C.M.B., together with one Canadian and one British owner, consti-
tuted "Dart Containerline" and committed themselves to investing in and each 
operating a fully cellular containership of the third generation. 
These three advanced vessels were designed and built according to the state of 
the art, as proved by the fact that the C.M.B. vessel of 1,860 TEU capacity, today 
known as "Canmar Europe", has been crossing the North Atlantic for 19 years 
without a problem. These waters are recognised as being the most demanding in the 
world, from both the meteorological and commercial point of view. 
Containerisation deeply affected the shipping environment. It made 
door-to-door delivery possible in which the sea leg is reduced to a mere link in the 
transport chain between shipper and ultimate consignee. 
Container vessels load and unload at specialised berths : Stevedoring Company 
Gylsen inaugurated a brand-new container terminal at Churchill Dock with gantry 
cranes and a huge storage area of 206,000 m^ 
Goods had to be picked up far inland ; C.M.B. set up a haulage company 
TRACTO whose trucks and trailers covered the roads of Europe. 
By then the mainport concept had already arisen. Again C.M.B. responded by 
starting a feeder service IBESCA, calling at every port from the Iberian peninsula to 
Scandinavia and delivering boxes to and from the Dart vessels. 
Railroads, able to shift dozens of boxes overnight, in one move and over long 
distances, constitute a magnificent tool in the container age. European railroad 
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companies were grouped in an overall organisation, and from the start C.M.B. 
worked in close co-operation with the Belgian division "Railtrans". 
During the seventies, individual liner trades evolved differently depending on 
whether the ports called at belonged to an industriahsed country or not. 
Quite naturally, containerisation was implemented gradually, first on those 
routes where sufficient technology and know-how was available and the large initial 
investment in container equipment could be coped with. Only in 1977 was a second 
fully containerised service to be inaugurated by C.M.B., namely the line to the Far 
East. 
6. Commissioning conventional vessels (1968-1976) 
As already mentioned, containerisation was still far off" on many trades. 
Between 1968 and 1973 four "Mont''-class vessels, intended for the South 
Afiican trade and able to develop a top speed of 19 knots, were commissioned. 
Although basically conventional tonnage, they already featured certain elements 
inspired by the container age which was dawning on the South African trade. One 
of these was the three lateral hatches having dimensions compatible with the breadth 
of an I.S.O.-box. 
Loading gear consisted of four ''Velle"-derricks with a lifting capacity of 30 tons, 
as well as the usual 10-ton derricks for dual purchase use. Machinery and supers-
tructure had moved towards the stem, reducing the length of the propeller shaft and 
grouping all cargo holds together in front. 
Ms. "Fabiolaville", a passenger and cargo vessel, was introduced in 1972 and 
showed similar features, but with accommodation for 71 passengers and three 
deck-cranes with a 12-ton lifting capacity, leaving only one pair of "Velle"-derricks. 
Two conventional cargo vessels carrying four deck-cranes and one 60-ton 
derrick were bought on the stocks from Russian yards. 
Finally, in 1976 the last two non-cellular vessels were delivered from Japanese 
yards with 6 deck-cranes lifting 20 tons each and which could be worked in pairs to 
handle heavy loads. 
New ventures were undertaken in 1975. One was Armement Deppe's entry to 
the trade to the Pacific coast of South America. Our involvement in EAST, which 
operated two three-decked barges with a capacity of 266 trailers to be towed from 
Marseilles to Yenbu in Saudi Arabia, allowed us to bypass the endemic congestion 
in Arab ports. 
7. Containerisation takes over (1977-today) 
As already mentioned, the second line to be containerised was that to the Far 
East. By joining forces with a second Belgian shipowner, C.M.B. was granted access 
to the Far East Freight Conference. 
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Together with French interests and under the trade name "Franco-Belgian 
Services", they were the only European partners in the A.C.E. consortium and 
operated three cellular container vessels with a 2,080 TEU capacity. One by one other 
lines of the C.M.B. network were to be containerised. 
The following year a llilly containerised service to South Africa was launched in 
which C.M.B., as founding member of the S.A.E.C.S. consortium, deployed one of 
the fleets of huge vessels calling at Zeebrugge with a capacity of nearly 3,000 TEU. 
On this trade, the real impact of containerisation on the maritime industry can 
easily be measured. The fourteen S.A.E.C.S. vessels were able to replace the massed 
fleet of 132 conventional cargo ships formerly operated on this run. 
In 1981 Ms. "Plantin", capacity 1,402 TEU, was intended for service within the 
E.M.E.C. consortium to the Middle East. However, political instability meanwhile 
had upset normal trade in this region and the vessel was chartered out. 
Since 1980 C.M.B. has introduced the container solution to and from East 
African ports by chartering half of the slots on a regular service run by a British 
shipowner. As this proved successful, two C-class vessels of 1,316 TEU capacity were 
ordered in Kiel, German Federal Republic, and commissioned in 1983. 
The following year, two more new ships with a capacity of 2,257 TEU each were 
delivered by Boelwerf Temse. 
8. Conferences, a mixed blessing 
Until only recently, C.M.B. has operated its liner sector within the framework 
of Conferences and Consortia belonging to one or another conference. 
Since the introduction of containerisation, Conferences and Consortia have lost 
much of their importance in the liner trade sector. 
In the light of fierce competition from increasingly modem and independent 
operators and the gradual development of liner shipping into a true industry, the 
market shares held by the Conferences have drastically decreased in the last decen-
nium. 
C.M.B. has therefore decided to leave those specific Conferences / Consortia 
which were not in a position to adapt themselves to market developments. 
An example of this decision is the creation of C.M.B.'s "Indian Ocean Service" 
operating on an independent basis, and serving one service consisting of nine full 
container vessels, covering three areas previously handled by three Conferences, i.e. 
the Middle East, East Africa and the Indian Subcontinent. 
Full support from the customers to this unique independent service offering 
weekly sailings on fixed dates, has been proof enough of its success. 
Meanwhile in the liner section, C.M.B. has been concentrating its efforts in 
those areas where it has the most experience i.e. the North/South routes, and in 
particular the services between Europe and West and Central Africa, South Africa, 
South and Central America, and as previously mentioned upper East Africa, the 
Middle East and India/Pakistan. 
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In order to prepare itself for the new Europe after 1992, C.M.B. has reinforced 
its position within the common market with the acquisition of 2 Danish lines : EAC 
West Africa Services Limited and DAFRA Line A/S, 2 German lines : Deutsche 
Ost-Afrika Linie GmbH and Woermann Linie GmbH and 1 Italian line : Merzario 
Marittima Genoa. 
Moreover, C.M.B. is represented all over Europe through its Aseco network, 
and offers within Europe multimodal services through its subsidiaries Tracto n.v. and 
Portlink n.v. 
9. Where do we stand ? 
The C.M.B. Group has built a strategy that consist of reinforcing its position 
through differentiation. 
In this respect, the group operates through 3 different entities. 
The C.M.B. affiliate Bocimar n.v., active in the bulk transport sector, has 
developed from a middle sizer operator into a large worldwide bulk operator. 
Operating 80 vessels having a dead-weight of 4 or 5 million tons, Bocimar can 
be positioned with the top 5 of worldwide operators. 
In the sector of cargo handling and associated activities, the C.M.B. Group has 
through its subsidiaries Hessenatie/Gylsen/Stocatra, become the leading stevedoring 
operator in the port of Antwerp as well as for containers, conventional cargoes and 
bulk cargoes. 
The creation of C.M.B. Transport was the beginning of C.M.B. Group's new 
strategy for their liner service activities. 
The main points of this strategy is to concentrate its efforts on the specific niche 
of North/South maritime transport, the development of the intermodal transport 
concept and a pan European approach. 
Through these actions, C.M.B. Group has become a European transport group 
running woridwide operations, while strongly relying on Belgian maritime know-how. 
Similar to other European shipping companies, C.M.B. has been confronted 
with excessive operating costs under the Belgian national register. 
Owing to the lack of adequate structural measures by the Belgian government, 
C.M.B. has been compelled to operate an important number of its vessels under more 
economic registers in order to meet competitive challenges. 
I sincerely hope that the Luxemburg register will offer the possibility for Belgian 
shipowners to keep maritime know-how where it belongs. 
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THE SLOW GROWTH OF STEAM NAVIGATION 
THE CASE OF ANTWERP, 1816-1865 
BY 
Karel VERAGHTERT 2 4 5 2 3 
1. The hesitant start of steam navigation in Antwerp, 1816-1830 
Antwerp people became acquainted with steamships as far back as 1816. Hoping 
to obtain a concession for a regular line between Antwerp and Rotterdam, the English 
captain Wager demonstrated the possibilities of his steamship "The Defiance" in 
Rotterdam in the presence of king Willem I and again in Antwerp on 19 July 1816'. 
Wager had already submitted his request on 19 July 1816 but had to exercise patience 
for a long time as he was given permission only on 6 December 1816 ^ Wager saw 
things on a large scale and promptly asked for permission to use two ships, which 
was granted. On 7 May 1817 he started the first regular steamer service between 
Rotterdam and Antwerp. After only a few weeks, however, he ran into serious 
technical difficulties and the service was discontinued at the end of May ^ After this 
abrupt failure, it took years before experiments with steamships were resumed. At the 
end of 1822 Gerhard Roentgen, a Dutch naval officer acting for the "Van Vollen-
hoven, DutUh en Co" shipping company, asked for the exclusive right to operate a 
steamer service between Rotterdam and Antwerp *. Although Willem I reftised to 
grant this, the shipping company was allowed to run the service via Zealand waters, 
which it did in the course of 1823. However, technical difficulties temporarily 
thwarted these plans ^ At the end of 1823 the society expanded and was renamed 
' E. BEUCKELEERS-DONCHE, De eerste stoomboot te Antwerpen, in ; Marine Academie-Mededelingen, I 
(1936-37), pp. 137-145. 
^ Minister of the Interior to the King, The Hague, Public Record Office (PRO), KK, 359/91, 17 
January 1817. 
^ E. BEUCKELEERS-DONCHE, op. cit., p. 142 ; Journal constitutionnel, commercial et littéraire de la 
Province d'Anvers, 8 May 1817. 
* Governor of the Province of Antwerp (GPA) to the Court of Mayor and Aldermen of Antwerp 
^CMAA), 11 October 1822, Antwerp Town Record Office (ATRO), MA 1033. 
"Le bateau à vapeur de Nederlander, destiné à faire le service entre Anvers et Rotterdam ne pourra 
le commencer à l'époque du 4 juin, à cause de quelques retardements imprévus..." : Journal dAnvers et 
de la Province, 5 June 1823. 
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the "Nederlandsche Stoomboot-Maatschappij". It not only went to Antwerp but 
undertook Rhine shipping as well ^ This link began in the course of 1824, despite 
unexpected opposition from the Antwerp city council. 
Meanwhile, steamships had already shown their advantages in Great Britain. 
One of the most pressing conditions for the successful organization of a steamer 
service was the ability to rely on regular freight. English ports, and London in 
particular, fulfilled this demand. It is not surprising, therefore, that certain Antwerp 
business circles, which had close commercial links with England, thought of putting 
steamers into service between Antwerp and the major English ports. The shipbroker 
Grisar made special efforts in this respect and in 1823 tried to interest the city council 
in a steamer service to Hull. However, the city authorities refused to exempt this 
service fi"om port dues or to reserve a special berthing place such as it enjoyed in 
Rotterdam \ In August 1823 a new request was handed in, this time for a service to 
London. This too was rejected by the Court of Mayor and Aldermen because a broker 
was not allowed to equip a ship. The city council constantly found reasons for 
preventing the development of steamships : adverse competition, full collection of 
port dues, incompatibility of operations. The city council, which in 1816 had been 
enthusiastic about a steamer service between Rotterdam and Antwerp, was now 
clearly opposed to steam navigation, the negative attitude of the local Chamber of 
Commerce clearly influencing the city authorities. This was probably due to the fact 
that a lobby of local captains, who ensured regular links with England and the 
Netherlands, wanted to protect their own interests. The same conservative reflex was 
apparent among skippers who maintained regular services between Rotterdam and 
Cologne. 
The breakthrough finally came in 1826. Hochepied, the British Consul at 
Antwerp, submitted a request to the city council on behalf of the General Steam 
Navigation Company of London for the organization of a service to London ^ 
Although the city council found no reason to refuse this request, it rejected out of 
hand every demand for adequate and permanent loading and unloading facilities. The 
results of the line, which started in 1826, did not come up to expectations ' ; the 
service became irregular and was probably suspended during 1827, because no source 
mentions the service in the following years. 
It is evident that, during the United Kingdom of the Netheriands period, steam 
navigation in Antwerp did not pass the experimental stage. For the time being it 
remained a marginal, albeit spectacular, phenomenon in the port of Antwerp. 
' P. VAN VLISSINGEN, Stoomvaart in Nederland, Rotterdam, 1967, p. 89. 
' Grisar to the CMAA, 5 May 1823, ATRO, MA 1033. 
' Hochepied to the CMAA, 24 April 1826, ATRO, MA 1033. 
' Antwerp Chamber of Commerce (ACC), Annual Report 1826, The Hague, PRO, SS 2705/97, 
1 April 1827. 
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2. The hard battle, 1830-1850 
A few years after the Belgian revolution there was renewed interest in steam 
navigation to and from Antwerp. In 1834 steamships of the English General Steam 
Navigation Company of London appeared in the port '°. At the end of 1835 Antwerp 
undertook an initiative of its own : it set up the "Société Anversoise de Bateaux à 
Vapeur", intended to organize regular services to London and Hamburg ", for which 
they could count on the generous financial assistance of the "Société Génerale de 
Belgique" 'I The service with Hamburg was provisionally not inaugurated, but the line 
with London soon appeared to be a success. The two companies even established a 
genuine co-operation. Besides handling freight transport the line was also intensively 
used for passenger transport. This success and a general economic prosperity 
apparently stimulated new initiatives. In 1837 the setting up of the "Société Générale 
Belge de Bateaux a Vapeur" was announced '^ 
The founders had great plans : 14 ships were to link Antwerp with Brazil, 
Havana, New York, Constantinople, Barcelona and Hamburg. The Antwerp Cham-
ber of Commerce, which had been asked to advise the Minister of the Interior, was 
less enthusiastic and submitted a shattering report. It called the plans unreaUstic, 
Utopian, fantastic and fanciful. Not surprisingly, financial backers failed to materia-
lise '^ The idea was shelved at the time that transatlantic steam navigation from 

































































































Source APRO, MA 1033, MA 1042, MA 2932' 
'" M. LEVY-LEBOYER, Les banques europeennes et l'industrialisation internationale dans la premiere 
moitié du xrx' siècle. Pans, 1964, p 297 
" Publication of the constitution of the society, Journal du Commerce, 6 November 1835. 
'^  Annual reports of the Société Generale de Belgique (SGB), 1836-1900 
" Le Précurseur, 4 November 1837 
'" ACC to OPA, 12 January 1838 
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London, Liverpool and Le Havre started. Belgium needed regular connections with 
the main worid ports, though Belgian export-oriented industry was not the only one 
to require this. If transit traffic to and from Germany was to be attracted to Antwerp, 
regular sailings from this port had to be organized and guaranteed. These would 
operate as the necessary complement to the railway link between Antwerp and 
Cologne ; the Belgian and German managers of the railway companies insisting upon 
this to the Belgian goverrmient '^ They even submitted a plan which provided for the 
purchase of 9 passenger liners : 5 for the routes to London and Hamburg and 4 for 
a transatlantic line to New York. The Antwerp Chamber of Commerce gave the plan 
a warm welcome but considered that the line to New York had to be given top 
priority. To this end a company should be set up that would benefit from government 
aid. On 19 June 1840 the Belgian ParUament voted an annual subsidy of 400,000 BF. 
The Belgian capital market, however, reacted less favourably than had been hoped ; 
moreover, construction of the vessels that had been ordered took much longer than 
expected. To avoid fiirther delay the government took over control of the business and 
bought two vessels from an Anglo-American company on 17 March 1841. One of 
them, "The President", sank while being delivered. The second, "The British Queen", 
a passenger liner of 2,250 tons, arrived in Antwerp on 9 September 1841. 
It was only on 7 July 1842 that the gigantic ship - at least for the proportions 
of those days — left on its first trip to New York. It soon appeared that expectations 
would not be fiilfiUed. During the third crossing the ship was severely damaged by 
a storm and the management wisely decided to interrupt the service. In less than one 
year a deficit of 540,000 BF had been recorded ". 
At the same time the government had also started to grant subsidies to regular 
lines using sailing vessels. The owners of sailing vessels, preferably Belgian nationals, 
registered predetermined departures from Antwerp. The shipowners selected were 
then given a premium per ton of shipping space. On 12 February 1841 a regular link 
to Rio de Janeiro was started, and on 27 February 1841 a line to New York. The 
experiment was successful and had already been extended by 1842 with regular 
sailings to Vera Cruz and Valparaiso via Rio ". In 1843 the government offered 
'* M. LEVY-LEBOYER, op at, p 297 
" "(Le conseil general) attnbue les causes d'abord a la cnse commerciale des États-Unis, cnse qui a 
eu pour résultat de faire subir des pertes tres grandes a toutes les compagnies exploitant des lignes de 
navigation a vapeur vers l'Amenque Ensuite a l'absence d'un traite de commerce entre la Belgique et 
les Etats-Unis 
"Et comme les causes qui ont occasionne ce deficit pendant l'exercice courant subsistent aujourd'hui 
et subsisteront encore l'année procheiine, le Conseil a decide a l'unanimité de vous proposer de 
suspendre le service en 1843 " GPA to the Minister of the Interior, 7 December 1842, Province of 
Antwerp Record Office (FARO), J 248 
" "A chaque depart, il y a une affluence des marchandises a expédier Et ce qui vaut mieux encore, 
il s'est établi pour certains articles des envois reguliers en rapport avec les besoins de la consommation. 
L'Allemagne elle-même a envoyé des produits en transit " Minister of the Intenor to the GPA, 7 
August 1841, PARO, J 248 
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subsidies for new lines to the Levant (Constantinople), Bahia and Singapore . This 
new experiment was a complete success ; shipowners could count on attractive 
government premiums, while shippers had the assurance that the vessels would leave 
port on a fixed date. This was particularly important for manufacturers in Belgium and 
abroad. The government also imposed maximum rates. When subsidies were first 
introduced, it had hoped that as a result of guaranteed regular sailings sufficient freight 
would become available on a regular basis for certain lines to be able to operate 
without government subsidies. This hope was not a vain one, since in 1844 the line 
to Rio was operated by a shipowner without subsidies ". By 1845 Antwerp had seven 
regular long-distance sail services ; to Constantinople (6 annual sailings), Rio de 
Janeiro (6), Bahia (2), Vera Cruz (4), New York (8), Singapore (3) and Valpa-
raiso-Callao (2). 
The success of the line to Rio encouraged the Belgian government to stimulate 
more new, regular connections by granting subsidies. Subsidizing sailing ships 
appeared to be not only more efficient but also cheaper. Each year the authorities 
spent approximately 100,000 BF on subsidies. Not all ventures were successful, 
however. The line to Vera Cruz gave particularly poor results. In the course of the 
fifties the subsidies were largely reduced, once it appeared that it was no longer 
necessary to stimulate private initiative. In 1865 subsidies were granted only for 
saiHngs to Singapore and Sydney. 
SaiUng ships still clearly predominated over steam navigation in Antwerp, which 
still had to cope continuously with the very serious technical problems posed by a 
combination of three factors : coal, machinery and cogwheels. The life of the 
machinery was rather short : on average, less than ten years ^°, which meant that 
costly machinery had to be written off" rapidly. Operations also remained very 
expensive because of the high consumption of coal. In short, steam navigation 
remained a complex entity of financial and technical problems that inexperienced 
financiers found difficult to solve. The failure of the "British Queen" seems to have 
provisionally removed any taste for fiirther experiments in organizing steam naviga-
tion lines for transcontinental services. Nor did the Antwerp Chamber of Commerce 
stimulate steam navigation. In 1847 it once again advised negatively on the subject 
of organizing a steam navigation line to the Levant, notwithstanding the fact that the 
initiators were able to refer to similar lines operating successfully out of London, 
Hamburg and Rotterdam '^. The Chamber of Commerce replied that previous 
experiments had shown steam navigation from Antwerp to involve great risks. 
Without generous subsidies from the government any attempt was doomed to fail. The 
" Exposé de la situation du royaume. Période décennale de 1841 à 1850, II, Brussels, 1852, p. LXXXVI. 
" fbid 
°^ J. T. R. HUGHES & S. REITER, The First 1,945 British Steamships, in: Journal of the American 
Statistical Association, LUI, June 1958, p. 366. 
'^ "Car d'abord les articles encombrants ... pourront toujours être expédiés plus favorablement par 
navires à voiles" : ACC to the GPA, 19 October 1848, PARO, J. 258'. 
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Chamber of Commerce nghtly pointed out that the above-mentioned foreign compa-
mes operated their lines with generous direct or indirect aid from their governments. 
Even complaints by entrepreneurs in the German hinterland, who reproached 
Antwerp commercial circles with their complete lack of initiative, were ignored It is 
impossible to demonstrate to what extent this passive attitude was influenced by 
pressure from Antwerp shipowners who were taking advantage of the subsidies 
available for transport by sailing ships 
The only bnght spot for steam navigation in Antwerp was provided by the 
service with Great Bntain, although as a result of the senous economic slump from 
1838 on both compames maintaimng the service with London, they had to cope with 
great difficulties They were able to keep the line profitable until the end of 1841 only 
by means of mutual rate conventions and co-operation ^^  Following intervention by 
the Belgian government the "Société Anversoise" decreased its rates, which resulted 
m ferocious competition In 1844 both companies once more came to an agreement, 
perhaps because of the common threat posed by the new state Ostend-Dover line ^^ . 
Besides two weekly sailmgs between Antwerp and London a weekly sailing to Hull 
was started In 1850 there were sailings to both ports from Antwerp every two days. 
Unlike the Antwerp Chamber of Commerce, the "Société Generale", a share-
holder in the "Société Anversoise" since it was established in 1836, apparently did 
see some possibilities in steam navigation In 1849 it considerably increased its 
holding in the company and the bankers were very pleased with its results '^* 
By the middle of the century an incoming shipping tonnage of nearly 200,000 
tons was registered in Antwerp About a quarter was amving by steamships, almost 
exclusively from English ports 
3 Trade does not follow the flag in Antwerp, 1850-1865 
Examples of profitable lines in other countnes and especially the success of 
routes such as Le Havre/New York and Bremen/New York stimulated a limited but 
select group of Antwerp merchants and shipowners to try their luck again at the 
beginning of the fifties " They considered the thousands of emigrants leaving for 
America every year to be their best guarantee of success It appeared from their 
calculations that a capital of five million francs would be sufficient to set up a 
twice-monthly service to New York using five vessels ^^  They themselves would 
contnbute 1 5 million provided that the "Société Generale" took 1-million BF 
" Le Précurseur 27 August 1841 
" Director of the "Société Anversoise" to the Minister of the Intenor, 10 April 1844, PARO, J 258' 
^* Annual Report of the SGB, 1858, p xix 
" These Antwerp businessmen were G Nottebohm Michiels-Loos, E Weber, J Osy, B J Posno and 
A D'Hanis Van Cannaert Société Belge des Bateaux a Vapeur Transatlantiques, Brussels, 1853 p 4 
" Decision of the Board of the SGB 7 October 1853 Brussels, PRO, SG 4283 Annual report of 
the SGB 1853 pp 17 18 
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holding and the state gave a ten-year guarantee of 4% interest on the capital raised 
as well as an annual subsidy. After careful calculations the bank concluded that the 
undertaking offered favourable prospects for profit and subscribed the required 
amount. The government, clearly satisfied with this initiative, signed the agreement 
on 29 May 1853, which was ratified by law on 10 October 1853 '^. Notwithstanding 
all these guarantees and aid Antwerp commercial circles were largely very sceptical. 
The initiators and the "Société Générale" had subscribed half of the shares ; of the 
remainder only 133 were subscribed by private persons at 1,000 BF each. In 1855 
the Rotschild brothers purchased another 500,000 BF-worth of shares *^. 
This undertaking also turned out to be a failure. Construction of the five vessels 
— two by Van Vlissenhove in Amsterdam and three by Cockerill in Antwerp — took 
much longer than planned. It was only at the end of 1855, more than one year after 
the intended date, that the first vessel, the "Belgique", was ready. Unfortunately, the 
ship sustained severe damage on its first crossing. In the course of 1856 two more 
vessels were launched. It soon appeared that costs had been greatly underestimated 
on the one hand and revenue grossly overestimated on the other. Fierce competition 
from long-established companies far exceeded the financial capacities of the "Société 
Belge des Bateaux à Vapeur Transatlantiques". The "Société Générale", which had 
subscribed 160,000 supplementary shares and had granted several short-term loans, 
refused in the middle of 1856 to pump further capital into the failing company '^. At 
the beginning of 1857 it was abundantly clear that it was no longer possible to 
continue operating the Antwerp/New York line, and in 1858 a decision was taken 
to wind up the company. 
Things went even worse for the "Société des Bateaux à Vapeur entre la Belgique 
et l'Amérique du Sud", which had been set up in 1855 °^. This company was the twin 
sister of the "Société Belge des Bateaux à Vapeur Transatlantiques". Though an 
agreement with the state the same group of Antwerp merchants was granted almost 
identical government aid to set up a steam navigation company concentrating on 
Brazil. For five years it was able to count on an armual subsidy of 36,000 BF ; 
moreover, it was granted an immediate 150,000 BF towards its initial costs instead 
of an interest guarantee. In return the company had to inaugurate a provisionally 
twice-monthly service to Rio de Janeiro within two years of being established. The 
Antwerp financiers again received the assistance of the "Société Générale", which 
took a holding of 200,000 BF. The Paris banker James M. de Rotschild also 
subscribed the same number of shares '^. Notwithstanding such assistance from 
" Constitution of the "Société Belge des Bateaux à Vapeur Transatlantiques", Brussels, 1853, pp. 5-6, 
Brussels, PRO, SG, 4283. 
'^ Annual report of the SGB, 1855, pp. wii-xrv. 
" SGB to the board of the "Société Belge des Bateaux à Vapeur Transatlantiques", 29 July 1856, 
Brussels, PRO, SG, 4283. 
™ Founded 30 May 1855 and approved by Royal Decree of 7 June 1855. 
" Statuts de la Société Belge de Bateaux à Vapeur entre la Belgique et l'Amérique du Sud, Brussels, 
1855, p. 11. 
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leading financial circles the company started ailing. Again, there were enormous 
delays in constructing the vessels, the first not being completed until the end of 1857. 
This constituted a breach of the agreement with the government and as a result 
government aid was cancelled. In the meantime, freight rates had also gone down 
considerably. Given these circumstances and the difficulties arising from the line to 
New York it was decided in 1858 to wind up the company before even a single ship 
had sailed^l 
The fiasco of these two promising companies made Antwerp shipping and 
financial circles even more hesitant about taking risks in the maritime sector. 
New initiatives now came from abroad. By an agreement of 28 January 1859 the 
Belgian government granted financial aid to two Dutchmen to organize a regular 
steamer service between Antwerp and the Levant ". The "Compagnie des Bateaux à 
Vapeur du Levant" was approved by Royal Decree on 10 April 1859, though it soon 
appeared that this company, too, was having difficulties. Thanks to an increased 
subsidy in 1862 the Belgian govenmient was able to prevent the umpteenth failure. 
The cool, even reluctant reaction of the Antwerp Chamber of Commerce to the 
Minister of Foreign Affairs' question about the appropriateness of increasing the 
government subsidy was striking. As adepts of Adam Smith, its members considered 
that state subsidies were justified only when they were of a temporary character, i.e. 
to give an infant line an opportunity to develop. The Chamber considered that this 
was not the case here. English competition was so strong that it was cheaper and 
faster to ship goods from Antwerp to London by steam vessel and to have them 
loaded there into an English steamer travelling to the Levant. Furthermore, it did not 
see any advantage for local trade in these subsidies since the vessels returned 
practically empty ^*. 
At the end of the fiffies there was still no regular transatlantic steam navigation 
service. The American Civil War obviously provided no stimulus to take risks. 
However, there continued to be interest abroad in the organisation of lines from 
Antwerp to South and North America. The large French shipowners, r"Union 
Maritime", made an attempt in September 1861 to link Antwerp to New York via 
Le Havre. After only two crossings, however, the experiment was stopped ". The lack 
of a service to North America still remained the most serious drawback for Antwerp 
commercial circles, but no one dared invest his capital in a shipping route where the 
large English, French and German companies were waging a fiercely competitive 
struggle '*. 
" Annual report of the SGB, 1858, p. XK. 
" Exposé de la situation du Royaume, 1851-1860, II, Brussels, 1865, pp. 304"-304"'. 
'' Annual report of the ACC, 24 March 1862, Brussels, PRO, ACC, 35. 
" French consul at Antwerp, 18 September 1862, Paris, Foreign Office PRO, Anvers, CCC, 14. 
" French consul at Antwerp, 30 June 1870, Paris, Foreign Office PRO, Anvers, CCC, 15. 
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Conclusion 
The quantitative development of steam navigation in the port of Antwerp was 
rather slow and weak before 1865. In absolute terms tonnage grew to 17,000 tons 
in 1840 and 270,000 tons by 1865. In 1840, after a quarter of a century of steam 
shipping in Antwerp, the port's share in total incoming tonnage was only 10% and 
in 1865, after half a century, 35%. Accordingly, it is difficult to speak about a sudden 
or spectacular rise and breakthrough of steam in Antwerp before 1865. 
The local chamber of commerce and the town council, politically dependent on 
the electoral support of local merchants, did not promote the progress of steam 
navigation. On the contrary, the town, proprietor of the harbour, refused to create 
port facilities to shorten harbour delays for regular steam lines or to diminish port 
duties for them. The town council seems to have protected as resolutely and as long 
as possible the interests of local sailing-ships owners. 
On the other hand, one must admit that the local merchants were not completely 
wrong in mistrusting the steamshipping business before 1860 as far as profitability was 
concerned. Indeed, steamshipping in Belgium was not a source of profits ; on the 
contrary, it was a story of continuing failure. Especially for the "Société Générale de 
Belgique", which played such an important part in Belgium's industrial revolution, the 
maritime business proved a very fnistating one. 
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GERMAN OCEAN SHIPPING 
AND THE PORT OF ANTWERP, 1875-1914 
AN INTRODUCTION 
BY 
G. DEVOS 2 4 5 2 4 
After the redemption of the toll on the Scheldt and other measures within the 
scope of a free-trade policy, the port of Antwerp grew rapidly. The Franco-Prussian 
war favourably influenced this development and a number of shipping lines decided 
to include Antwerp, either temporarily or permanently, in their itineraries. As for the 
German shipping trade, one should bear in mind that the German victory in 1870 
brought about economic expansion and caused spectacular development in the 
merchant navy and trade relations of the then united German Reich. As a conse-
quence Antwerp experienced a new wave of immigration from German traders and 
entrepreneurs. 
Having compared a number of authorities and sources and analysed the shipping 
traffic for the years 1880, 1890, 1900 and 1910, we were able to gain a clear insight 
into ocean shipping under the German flag in Antwerp before World War I '. 
Particular attention was focussed on overseas mail lines, passenger and cargo lines. 
Originally, Bremen and Hamburg shipping companies had been looking for inter-
mediate ports on the continent in order to fill the gaps in their cargoes for the traffic 
to non-European territories. More than once Antwerp was preferred, although by the 
end of the eighties Rotterdam surfaced as a powerllil, competitive candidate. The 
well-developed German colony in Antwerp left no stone unturned to induce impor-
tant German shipping companies to include the port of Antwerp in their itineraries ^ 
Abbreviations : DADG = Deutsch-Auslralische DampfschifFs Gesellschaft ; HAL = Hamburg-Amerika 
Linie ; NDL = Norddeutscher Lloyd ; ARA « Algemeen Rijksarchief, Brussels ; SAA = Stadsarchief 
Antwerp. 
' Harbour statistics SAA, Modem Archief, nos. 13,728-13,752 and 36,238-36,270 and the daily lists 
of arrivals and departures, published in the Lloyd Anversoh, combined with recent publications on 
German shipping companies, so that every ship could be identified and followed dunng its itineraries. 
^ In this respect the efforts should be specially mentioned of A, H. von Bary, agent of "Norddeutscher 
Lloyd" and later of the "Deutsche Ost-Afrika Linie" and of E. Eiffe, agent of the "Deutsch-Australische 
Dampfschiffs Gesellschaft", of the "Hamburg-Amerika Linie" and the "Hamburg-Siidamerikanische 
DampfschifRahrts-Gesellschaft". 
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By means of an adjusted rail-rates policy, the port of Antwerp could attract more 
cargoes (from West and South-West Germany for instance) than before. Moreover, 
the Scheldt was 24 hours closer, within reach a day earlier than the Weser or the 
Elbe \ Time saving on account of the location, as well as the rapid dispatch of goods 
were obvious advantages, especially in boom periods. 
The shipping traffic under the German flag increased remarkably (Table 1 ) in 
the course of 39 years (1875-1913); forty times the original tonnage came in and 
approximately five times the number of ships. This means that the proportion of ships 
under the German flag, as far as the total incoming tonnage is concerned, rose from 
7% in 1875 to 17% in 1890, 23% in 1900 and 32% in 1913. With respect to the 
number of ships, it should be noted that shortly before World War I broke out, one 
out of four incoming ships sailed under German colours. By the end of the eighties 
German shipping in Antwerp occupied second place, aft:er the British, with regard to 
toimage as well as to the number of ships. Nothing changed until 1914. The number 
of German sailing ships, as opposed to the total German trafiBc, was very low — 33% 
in 1882 - but continued to drop to 7% in 1890, 3% in 1900 and slightly more in 
1910. Apart from during the eighties there were relatively fewer sailing vessels under 
German colours in Antwerp than under English colours. Half the sailing ships sailed 
to European ports in 1880 and 1890. Afterwards quite a number of them went to 
remoter territories : in essence this involved three- and four-masters bound for the 
west coast of South and North America. 
Table 1. — Incoming shipping tonnage in Antwerp, 1875-1913). 




































Apart from the sailing ships, which were mostly put on tramp shipping 
(especially in the eighties), almost the entire German shipping trade ran regular 
services, including some parcel services. Antwerp was an intermediate port to these 
ships and they finally arrived in Antwerp harbour before setting sail for the Ocean. 
' p. EHLERS, H. BULTMANN, C. CAMPBELL & A. DUBBERS, Die Verkehrswirtschaft des Antwerpener 
Hafens, Hamburg-Bremen, 1915, pp. 53-54. 
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This had strong implications for the statistics. The figures have to be examined 
with a severely critical eye and must not be compared with numerical data about the 
Belgian shipping trade with Antwerp as port of register. After all, the German ships 
came from Hamburg or Bremen and filled the gaps in their cargoes before putting out 
to the open seas. When they came back on the way to their home port they often put 
in at Antwerp again, so that a lot of ships put in at Antwerp twice in a single voyage, 
as a consequence of which they are recorded twice in the statistics of incoming ships. 
The same goes for English and other foreign ships. However, since not all ships 
returned by way of Antwerp, it would not be expedient simply to cut the statistics in 
half A supplementary difficulty is that the provenance and destination of ships under 
the German flag are likely to give a distorted picture of the situation. There seem to 
be more ships leaving Antwerp for non-European harbours than ships coming back 
from them ; in other words the contribution of ocean traffic to the statistics about 
incoming ships is much too low, especially for those under the German flag. 
Taking into account provenance and destination we arrived at the following 
conclusions for steamers : in 1880 65% of the total incoming tonnage sailing under 
German colours consisted of ocean steamers ; in 1890 this rose to ±70%, in 1900 
to ±75% and in 1910 to ±80%. The rest of the ships went to European and North 
African ports. 
Because Antwerp served almost exclusively as an intermediate port, there is the 
problem of the cargo. Generally speaking, vessels in Antwerp shipped only 1/4 of 
their cargo capacity and unshipped 1/3 "*. Consequently, the massive rise in incoming 
tonnage under the German flag partly relates merely to the storage of goods. On 
occasion, trade circles protested against this, certainly if subsidized lines were 
involved. As a result, the export of heavy goods of Belgian manufacture was 
sometimes disrupted. 
For Antwerp the trade with South and Central America during the second half 
of the 19th century was undoubtedly the best organized. Whereas the incoming 
tonnage strongly decreased in terms of percentage for Central America, for South 
American it continually increased ^ 
The oldest German steamer service via Antwerp was organized by the "DDG 
Kosmos". A year after the foundation of the shipping company (in 1872) the port 
was already included in their itinerary to the west coast of South America. From there 
the ships sailed towards 21 ports. By agreement with the British Post Office, the 
Falklands were also frequented. It is said to have been the first steamer service to these 
islands. As a steamer line, "Kosmos" had been able to count on the support of the 
" According to the estimates in 1912 of P. EHLERS et ai, op. cit., p. 4. For the services of the NDL 
to the Far East and Australia (1894) 44.5% was taken in cargo in Bremershaven, 23.8% in Antwerp, 
27% in Southampton, 7.3% in Genoa and 0.4% in Naples (value of the goods). Lloyd Anversois, mardi 
31.12.1895, p. 4. 
' K. VERAGHTERT, From Inland Port to International Port, in : F. SUYKENS et ai, Antwerp a Port for all 
Seasons, p. 378. 
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Belgian government since 1874'. In exchange for a monthly connection, pilotage, 
beaconage and light-duties were refunded and the shipping company was allowed to 
retain the postal duties. At the beginning of the eighties the service was doubled and 
they continued the line as far as Guatemala. From 1886 on they faced competition 
from the "Hamburg-Pacific Linie". They, too, made a final call at the port of Antwerp 
before commencing the transatlantic crossing. Towards the end of the eighties and 
the beginning of the nineties this generated two extra services. In 1898, however, the 
"Hamburg-Pacific" was taken over by "Kosmos" ; as a result, "Kosmos" could expand 
and set up services to Chile and Peru as well as Ecuador and Central America at the 
beginning of the 20th century. In the course of time this line was continued to San 
Francisco and later to Vancouver, Puget Sound and Tacoma. Meanwhile "Kosmos" 
had negotiated a community of interests with the "Hamburg-Amerika Linie" '. 
The Hamburg monopoly for the trade with the South American west coast led 
in 1905 to initiatives from Bremen. With the foundation of the "Roland-Linie", which 
was associated with "Norddeutscher Lloyd", a new competitor for "Kosmos" turned 
up. But they reached an agreement rather soon, by which the "Roland-Linie" 
organized an outward voyage every 28 days via Antwerp to Chile and Peru up to 
Callao \ "Kosmos" as well as the "Roland-Linie" acted as a Belgian postal line to 
these territories. It is noteworthy that the "Roland-Linie" ships always returned via 
Antwerp, whereas those of "Kosmos" did not. 
Besides these steamer services there were also two sailing services, one to Callao, 
the other to Valparaiso and Iquique. Both were organized by the important Hamburg 
shipping company "F. Laeisz", the only German shipping company with sailing 
vessels that was directly represented in Antwerp shortly before the outbreak of World 
War I. 
The second regular steamer service via Antwerp under the German flag went to 
the South American east coast. It was founded in 1876 by "Norddeutscher Lloyd". 
At that very moment Lloyd faced competition from the "Lamport Holt Cy", the 
Belgian daughter company of which was subsidized by the government. The "Nord-
deutscher Lloyd" ships came in at the port of Antwerp twice a month, on the outward 
and return voyages. As early as 1890 it split its service up into a line to Brazil and 
one to Buenos Aires, first involving three, later four steamers a month. 
In the course of 1890 "Norddeutscher Lloyd" met with fierce competition from 
the "DDG Hansa" in Antwerp, which sent a ship to Brazil every fortnight. And there 
was also the Hamburg shipping company "A. C. De Freitas" which joined in. But in 
' A. KLUDAS, Die Geschichte der deutschen Passagierschiffahrt, Band I : Die Pioniersjahre von 1850 bis 
1890, Hamburg, 1986, pp. 69-71 ; G. DEVOS, Belgische overheidssteun aan scheepvaartlijnen, 1867-1914, 
in : Collectanea Maritima, IV, p. 84. 
' A. KLUDAS, Die Geschichte der deutschen Passagierschiffahrt, Band II : Expansion auf alien Meeren 
1890 bis 1900, Hamburg, 1987, pp. 130 and 132. 
* G. BESSELL, Norddeutscher Lloyd : Geschichte einer Bremischen Reederei, 1857-1957, Bremen, 1957, 
p. 84 ; A. KLUDAS, Die Geschichte der deutschen Passagierschiffahrt, Band III : Sprunghafles Wachstum 
1900 bis 1914, p. 107. 
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1893 the latter was forced to strike a deal with the "Hamburg-Siidamerikanische 
Dampfschififahrtsgesellschaft". From then on both companies ran a regular biweekly 
service to southern Brazil. In turn, "Freitas" had to back down in November 1900, 
and its services and ships were left to "Hapag" '. After this the "Hamburg-Siidame-
rikanische Dampfschififahrtsgesellschaft" together with the "Hamburg-Amerika Li-
nie" ran a biweekly scheduled service to each of no fewer than four different 
destinations on the South American east coast : North Brazil, Central Brazil, South 
Brazil and La Plata. This means that shortly before the war eight "Hapag"-ships put 
in at Antwerp on the way out. In addition to this there were two biweekly services 
of "Norddeutscher Lloyd" to Brazil and La Plata as well as a biweekly "Hansa" 
service to La Plata. Together with ships of the "Transatlantica Rhederei A.G.", which, 
in co-operation with the "Cie Royale Belgo-Argentine" of the "Armement Deppe", 
sent a ship to Montevideo every ten days under the Belgian or German flag 
alternately, this amounted to a monthly average of approximately 15 ships under the 
German flag leaving for the South American east coast via Antwerp. The harbour was 
not used so much on the voyage home ; "Norddeutscher Lloyd" put its ships in 
faithftilly, though only one "Hapag"-ship a month made the port before setting sail 
to Hamburg. This means that shortly before the war only 30 to 50% of the ships 
arriving in the port of Antwerp also put in on the return voyage. 
Even though the ocean-going trade with the West Indies and Central America 
was on the decline by the second half of the century, as far as the incoming tonnage 
is concerned, the list of foreign services arriving in Antwerp to load goods was 
impressive. The German shipping trade to Central America took off rather late in 
Antwerp and remained insignificant. Except for one, all regular services were direct, 
something that can hardly be said of other foreign services. The shipping company 
that had gradually expanded its services in the course of the eighties and nineties was 
"Hamburg-Amerika Linie", which by the end of 1900 ran a direct service to Haiti and 
Mexico (Tampico and Vera Cruz) twice a month. There was a monthly connection 
with Puerto Rico, Cuba and Guatemala via Hamburg. In 1907, the shipping 
company's jubilee year, four of its six Hamburg/West Indies services ran via Antwerp, 
as did two of its four services to Central America, making a total of six ships a 
month '°. This situation remained unchanged till Worid War I broke out. But Bremen 
showed initiative, and after 1901 "Norddeutscher Lloyd" set up a service via Antwerp 
to Central America and up to Cuba, where they put in at some eight ports ". The 
smaller shipping company "Ozean" doubled its service before 1910 : one monthly 
sailing to Cuba and one to Cuba and Mexico. 
' A. KLUDAS, op. cit.. Band II, pp. 143, 144 and 149. 
'° Hamburg-Amerika Linie 1907. Entwicklung der Seeschiffahrt in den letzten 60 Jahren und die 
50-jâhrige Jubilàumsfeier der Gründung der ersten Dampferlinie unter deutsche Plagge, Hamburg, 1907, 
pp. 60-61. 
" G. BESSELL, op. cit., p. 83. 
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All through this period trade with Northern America remained a weak link in 
the chain of German shipping in Antwerp. Although its share of the north-transa-
tlantic services was considerable, in Antwerp proper this did not show. A frequent 
regular steamer service was lacking, though around the turn of the century the 
"Dampschiffahrts Gesellschaft Argo" temporarily ran a direct monthly service to New 
Orleans. Probably by agreement with the "Red Star Line", "Hal" regularly sent a ship 
to Philadelphia or New York alternately. According to some sources, one of the 
connection of the "Hamburg Amerika Linie" to Central America went via New York 
and linked up with the "Atlas-Linie" '^ 
And the trade under the German flag to Canada was not a huge success in 
Antwerp. The "DDG Hansa", which had just been founded, organized a regular 
summer service to Quebec and Montreal in 1883. Ten years later a ship left; the port 
of Antwerp for this destination every week ; in the meantime the regular service had 
been taken over by the "Hamburg-Amerika Linie". Shortly before the turn of the 
century there were no more sailings via Antwerp and this remained so until the war 
broke out. 
Antwerp did not have a regular direct service to Australia at the beginning of 
the eighties. The services were partly run by sailing vessels or steamers carrying 
approximately 4,500 tons a month '^ There were proposals enough to organize 
regular steamer services, but financial assistance from the government was expected 
in return. The experiment of the "Rob. M. Sloman" shipping company received 
Belgian support. They proposed to organize a monthly postal service via Antwerp to 
Adelaide, Melbourne and Sydney and, if cargo was available, they would return via 
Antwerp. The "Australia-Sloman-Linie A.G.", founded in 1882, could hardly be 
called a regular service, notwithstanding its monthly sailings. Outside the wool 
seasons it was difficult for ships to find return cargo in AustraUa, so that they were 
forced to look for cargo elsewhere as tramp ships. On account of this the subsidy from 
the Belgian government was cancelled. English competition was too keen for the first 
German service to Australia. The "Peninsular & Oriental Steam Navigation Com-
pany", which transhipped goods in English ports and had vainly been applying for 
support from the government for years, protested strongly when "Norddeutscher 
Lloyd" received a yearly Belgian subsidy for its postal service. The Bremen shipping 
company agreed to send a ship via the Suez Canal every 28 days to Australia and a 
second one to the Far East '•*. But it soon became obvious that the packetboats of 
"Norddeutscher Lloyd" put in at Antwerp with a virtually fiiU load so that a second 
direct line was envisaged. The newly founded (in 1889) "Deutsch-Australische 
'^  According to the regular surveys of the steamer services in Antwerp published in the Lloyd Anversois. 
The announcements in the same newspaper do not mention it, neither does the Jubilee edition of the 
HAL in 1907. 
'^  ARA, Bestuur Zeewezen, 4137, letter from G. Delcourt to the general inspector in Brussels, 
Antwerp, 3.10.1885. 
" Agreement and law of 21.5.1886 : Pasinomie, 1886, no. 149. 
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Dampfschiifs-Gesellschaft" was chosen. They agreed to freight 1,500 tons of 
merchandise per voyage, 1,000 of which were to be heavy goods '^ Soon the shipping 
company expanded its services to Fremantle, Brisbane and Townsville and, in time, 
to the Dutch East Indies. Some of these services preferred to put in at Rotterdam. 
"Norddeutscher Lloyd" doubled its services in 1899. The "Deutsch-Australische 
Dampfschiffs Gesellschaft"-lines, on the other hand, increased fourfold before the 
war. On the voyage home, this shipping company, which had become a predomi-
nantly cargo company, turned out to be less loyal to Antwerp. 
On services to the Far East "Norddeutscher Lloyd", which had doubled its 
services in the period 1886-1900, had to face competition in 1896 from the "Rick-
mers Linie", which had started servicing East Asia in the seventies with clippers it 
had built itself They were persuaded by "Norddeutscher Lloyd" to give up ships, so 
as to break the Bremen monopoly. For some time an agreement was reached between 
"Norddeutscher Lloyd" and "Hapag", who jointly organized a fortnightly sailing. In 
1903, "HAL Ostasiatischer Frachtdienst" commited itself entirely to cargo shippings 
and was able to guarantee a weekly service '^ 
"Rotterdamsche Lloyd" together with the "Deutsch-Australische Dampfschiffs 
Gesellschaft" ran a regular biweekly service via Antwerp to the Dutch East Indies. The 
"H. Wilhelm Dieckmann jr. - Eugen Cellier" shipping company organized a direct 
service to Siberia (Vladivostock), a connection that was also serviced in Antwerp by 
the "Gellatly Lines". To avoid competition, it came to cartel agreements with 
"Hapag" ' \ By 1914 the "Rickmers Linie" had taken over "Dieckmann-Cellier". At 
that moment there were three regular connections in Antwerp with Siberia : one 
under the English and two under the German flag. "Hansa" organised regular services 
to Madras and Calcutta and to Bombay-Kurrachee every fortnight, but had to face 
severe competition from the English shipping companies ("British India Line", 
"P&O" and "Bibby Line"). Later, a third service was added to Burma (Rangoon) '*. 
Shortly before World War I there were also the transpacific services. The "Royal 
Mail Steam Packet Company" as well as "Hapag" organised monthly connections 
between Antwerp and the North American west coast via the Far East ". 
In the same way as with the Far-East and Australian trade, proposals were made 
at the begiiming of the eighties about trade with Africa, the chief destinations being 
the African west and east coasts. Trade with the east coast had greater appeal in trade 
circles because it offered more cargo opportunities on the voyage back. More than 
" Agreement and law of 5.8.1889 : Pasinomie, 1889, no. 284 ; O. J. SEILER, Australienfahrt. Linien-
schiffahrt der Hapag-Lloyd AG im Wandel der Zeiten, Bonn, 1988, p. 52. 
" O. J. SEILER, Ostasienfahrt. Linienschiffahrt der Hapag-LloydAG im Wandel der Zeiten, Bonn, 1988, 
pp. 49 ff. 
" Ibid, p.. 63. 
" Although the "DDG Hansa" signed an agreement with "Hapag" in 1903 for the Calcutta service, 
apparently only the "Hansa"-ships ran into Antwerp harbour. 
" O. J. SEILER, Ostasienfahrt, p. 63. 
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once the South African ports were included in the itinerary to fill gaps in cargoes. In 
April 1882 the English "Union Steam Ship Company" was able to get support fi-om 
the Belgian government for its service to the African east and south coast via Antwerp 
and, later, via London and Southampton. But the 'regular' service proved to be rather 
irregular, which contributed to the support finally being discontinued. The Post 
Offices did not show any interest and neither did the business world ; it was estimated 
that less than 100 tons of cargo per voyage would be loaded in Antwerp °^. Towards 
the end of the eighties the same English shipping company attempted to set up a 
regular service via Antwerp every 28 days, but the Belgian government refused to give 
its support. Their interest had been stirred by Hamburg, where a consortium led by 
the Woermann group had managed to estabUsh a direct connection with German East 
Africa and was subsidized by its own government '^. At first the "Deutsche Ost-Afrika 
Linie" opted to use Rotterdam as an intermediate port, but in the course of the 
nineties Antwerp was also included in the itinerary. Shortly before World War I the 
"Deutsche Ost-Afrika Linie" serviced four sailings from Antwerp each month, two of 
which went as far as South Africa and another two to the African east coast. 
The service to the West African coast and the Free State of Congo proved to 
be more difficult. Attempts by the Hamburg business house "C. Woermann" at the 
beginning of the eighties to obtain fmancial support fi"om the Belgian government 
failed ^l After some time the ships no longer put in at Antwerp but chose Flushing 
as an intermediate port. 
The fu'st Belgian attempt to establish a connection between Antwerp and Congo 
is dated 1886. But for lack of government funds the "Cie Gantoise de Navigation" 
could hold out barely two years. English competition was fierce and the cargoes 
insufficient, as a consequence of which the service to Congo was organised by the 
Liverpool "Elder Dempster" at the end of the eighties. 
German competition grew in the early part of the nineties. The "Woermann 
Linie" was prepared to leave Flushing for Ostend and take passengers and small 
cargoes aboard ^^  Later, their activities shifted to the port of Antwerp. Thus the 
service to the Congo Free State was left in foreign hands, much to the dissatisfaction 
of King Leopold IL There were Belgian plans to organize a service of this kind, but 
for lack of government ftinds enthusiasm quickly faded. The King kept insisting on 
the need to found a shipping company under the Belgian flag. His appeal was 
eventually complied with by two competing services already in existence, each of them 
becoming incorporated as a company under Belgian law. With the assistance of the 
Hamburg "Woermann Linie" the "Société Maritime du Congo" was established, the 
"Compagnie Belge Maritime du Congo" being supported by the "Liverpool Shipping 
'" ARA, Bestuur Zeewezen, 4166, no. 3. 
" ARA, Bestuur Zeewezen, 4166, Greindl-letter to de Chimay, Berlin, 6.2.1890. 
" ARA, Bestuur Zeewezen, 4179, letter from Min. Travaux Publics, Brussels, 11.8.1882. 
" L'Écho dOstende, 6.8.1891. 
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Company" . The sailings of both companies were reserved for one another. But in 
time it became evident that the "Compagnie" was flourishing while the "Société" was 
not, as a result of which the latter passed on its contracts to the "Compagnie" in 
1901. This was not the end of the "Woermann Linie" in Antwerp, however ; they 
went on servicing monthly sailings to the African west coast up to Sierra Leone. In 
due time they met with competition from the "Hamburg-Bremen-Africa Linie", which 
was heavily supported by "Norddeutscher Lloyd" and wanted to break the Africa 
monopoly of the Woermann group. At the end of 1907 they co-operated, an event 
that was recorded in the announcements of maritime journals ; the "Woermann 
Linie", the "Hamburg-Amerika Linie" and the "Hamburg-Bremen-Afrika Linie" 
jointly serviced a direct monthly connection up to west Angola and German 
South-West Africa. This also included the Congolese ports of Boma and Matadi ". 
* 
* * 
A survey of regular steamer services in Antwerp on the eve of World War I led 
to the following conclusions : 
1. There were no fewer than 26 services to North America, organized by 23 
companies. The Germans apparently took no part in this. 
2. Fifteen services were in operation for South America, organized by 14 companies, 
under either Belgian or non-German flags, and 10 services by 6 companies under 
the German flag. 
3. Germany's position in Central America was rather weak. We were able to find 4 
services under the German flag as opposed to 22 Belgian and foreign services 
other than German. 
4. The non-German and German services to India and the Far East balanced each 
other : 14 services each for 12 and 5 shipping companies respectively. There was 
also one joint initiative : the co-operation of the "Deutsch-Australische Dampf-
schiffs Gesellschaft" with the "Stoomvaartmaatschappij Nederland" and the 
"Rotterdamsche Lloyd" for sailings to the Dutch Indies. 
5. As far as the services to Australia are concerned, the Germans prevailed in 
numbers : 2 shipping companies organized 6 services as opposed to 3 services by 
3 companies under non-German flags. 
6. There was a balanced proportion of services on the Red Sea and the Persian Gulf 
which resulted in two monthly sailings. 
7. Nine different companies organized 9 services under non-German flags to Africa, 
with the exception of the North African ports. Three shipping companies, among 
which one group, took care of 6 different destinations. 
" Moniteur belge, Recueil des actes, extraits d'actes, procès-verbaux et documents relatifs aux sociétés 
commerciales, 1895, no. 280 (act of 24.1.1895 for the "Compagnie") and no. 515 (act of 20.2.1895 
for the "Société"). 
" O. JoEHLiNGER, Koloniale Schiffahrtsprobleme, in : Zeitschrift fur Politik, VII, 1914, p. 256. 
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This amounts to 90 regular steamer services under the Belgian and, mostly, 
foreign flags, as opposed to 41 under German flag, i.e. 31% of the total. It is a striking 
fact that German services were realised by a smaller number of shipping companies. 
Another characteristic seems to be that German ships mostly did not put in at a 
continental port, and certainly not a North Sea port, other than Antwerp. This was 
hardly the case for ships under foreign, non-German flags, which filled up the gaps 
in their cargoes in other ports along the North Sea. 
On the other hand, German ships that put in at Antwerp on the voyage out did 
not always do so on the return voyage ; in other words, the export of goods was more 
important than the direct import of raw materials. Attention should be drawn to the 
fact that regular weekly services between Antwerp and Hamburg on the one hand and 
Bremen on the other were organized throughout this entire period by several shipping 
companies. 
Further analysis of shipping traffic in Antwerp shows, for instance, that 50% at 
the most of the ships servicing the trade with South America and that put in at 
Antwerp also did so on the return voyage (1910). Previous statistics (1880, 1890 and 
1900) differed according to destination. The most loyal shipping company was 
undoubtedly "Norddeutscher Lloyd", which made its ships put in at Antwerp on the 
voyage out and home. For their trade with Australia and the Far East they used their 
biggest ships as far as tonnage is concerned, those of the Barbarossa class. Their 
measurements varied, ranging from approximately 10,000 gross tons to 13,000 tons. 
The largest of the group was the "Grosser Kurfurst", an ocean liner that was also the 
largest German ship of "Norddeutscher Lloyd" to enter the port before the First 
World War ^^  This means that the biggest ships, with respect to tonnage, under the 
German flag to put in at Antwerp were smaller than the "Red Star Line"-ships built 
after 1900. The fact that Antwerp was not included in the North Atlantic itinerary 
from Bremen or Hamburg explains why the biggest ships that waged battle for the 
Blue Riband did not call at the port. 
In conclusion it can be stated that ocean shipping from Antwerp received a 
strong impetus from the presence of the German shipping companies. Their efforts 
to organize regular steamer services are remarkable. Their ships' punctuality on arrival 
and departure was appreciated by both entrepreneurs and forwarding agents. The fact 
that some services were subsidized by the Belgian government shows that they were 
truly innovative. 
The regular and direct trade under German colours to Australia and the South 
American west coast was completely new. "Hansa" was the first to organize a service 
to Canada, in contrast with the English companies, which even in the eighties for 
some destinations used to send coasters to load foods and tranship them in an EngUsh 
port. 
" Lloyd Anversois, 9.7.1914, p. 4 ; W. H. MILLER, German Ocean Liners of the 20th Century, 
Wellingborough, 1989, p. 33. 
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The list of regular ocean steamer shipping services at the beginning of the 
eighties is relatively short : a maximum of 11 more or less regular services to 
non-European territories as opposed to 131 services in 1914 '^. The eighties were of 
overriding importance in the development of new markets for regular German 
steamer services. This benefited not only German but also Belgian exports at a time 
when sales potential to neighbouring countries was reduced by protectionist measu-
res. In the nineties, a lot of shipping companies came up with new initiatives, while 
others expanded their services. After the turn of the century the naval battle between 
the ports of Hamburg, represented by "Hapag", and Bremen, represented by the 
"Norddeutscher Lloyd", began to show. Monopolies were broken and co-operation 
between different shipping companies became a must, especially on account of 
English competition. On the eve of World War I one could argue that almost all 
destinations in South and Central America, Australia, Asia and Africa had their 
counterpart in one of the ten German shipping companies present in the ocean 
shipping traffic out of Antwerp. 
" ARA, Bestuur Zeewezen, 4209, Lignes de bateaux-à-vapeur and lists in the Lloyd Anversois, 
1913-1914. 
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A SURVEY OF MARITIME RELATIONS BETWEEN 
BELGIUM AND THE UNITED STATES OF AMERICA 
(1830-1939) 
BY 
R. BAETENS 2 4 5 2 5 
Until now there have been no specific publications drawing attention to this 
complex theme. In this contribution I would like to underiine a few general points 
and so awaken interest in making a deeper analysis of the subject. 
The conditions 
1. THE GENERAL EVOLUTIGN OF BOTH NATIONAL MERCHANT FLEETS 
When Belgium became independent in 1830 the North Netherlands shipowners 
left Antwerp, taking with them most of the shipping including the largest liners. In 
1829 the fleet numbered 182 ships with a total tonnage of 26,962 Moorsom tons. 
In 1840 the tonnage was stiU 22.4% lower than that in 1829 '. On the eve of the 
revolution the fleet in Antwerp was equivalent to 17,063 Moorsom tons and by 1835 
the tonnage had dropped to 7,088 I The business world of Antwerp was not 
interested in expanding its own fleet. They feared competition and thought that 
insufficient return freight would not make it worth their while to take such a risk. The 
goveniment then took it upon itself to take the necessary steps and set about things 
in two ways. 
First of all they granted a modest sum of money to the ship-building industry 
(decreeof 7th January 1837) \ On 21st July 1844 there followed an act of differential 
rights. This meant that ships sailing under the Belgian flag were charged a lower 
' The Moorsom-system came in use on 1st January 1884. Before 1884 the tonnage had to be divided 
by 1.168. See K. VERAGHTERT, De havenbeweging te Antwerpen tijdens de negentiende eeuw. Een 
kwantitatieve benadering, Leuven, 1977 (unpublished doctoral thesis), 1.1, p. 30. 
Abbreviations : ARA = Algemeen Rijksarchief, Brussels ; AMBZ = Archief Ministerie Buitenlandse 
Zaken (Ministry of Foreign Affairs) ; SAA = Stadsarchief Antwerpen (Townarchives, Antwerp) ; MA 
= Modem Archief (Modem Archives). 
^ A. DE Vos, De Antwerpse koopvaardijvloot omstreeks 1830, in : Mededelingen Marine Academie, XV, 
1963, pp. 115-116. 
^ P. VANDENSTEEN, Heden en verleden van de Belgische koopvaardijvloot, in : Neptunus, no. 5, 1971, 
pp. 35-36. The law remained in effect until 31 st December 1851. Total credits amounted to 783,000 BF. 
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import duty. This was badly received in Antwerp shipping circles, since they feared 
it would be detrimental to port traffic. Those in favour of absolutely free trade 
obtained the repeal of the act on 19th of June 1856 •*. The effect must have been fairly 
favourable all the same, as the national fleet increased its tormage by 56% between 
1840 and 1855 ; after the act was repealed, however, the tonnage dropped once more. 
In 1870 it was still lower, although the average tonnage rose steadily. In this 
connection it is remarkable to note that tonnage nearly doubled between 1870 and 
1875 owing to the sudden increase in steam shipping (see Appendix I). Meanwhile, 
Belgian ships paid 10% less on import duty (the act of 1822). 
The second course of action lay in subsidising a shipping line. With the act of 
29th June 1840 the government provided a yearly subsidy to a maximum of 400,000 
BF for a forteen year period. Since the private sector did not avail itself of this golden 
opportunity, the government assumed control by buying "The British Queen", a 
packet-boat of 2,250 tons, to start a line to New York. Because of heavy losses this 
came to an end after only three voyages (see further). From that time onwards only 
sailing vessels were subsidised. Private initiative in the fifties also failed despite the 
assistance of the "Société Générale". In relation to the Belgian merchant fleet we 
would like to mention that the 1844 act was to establish an Ostend-Dover line. This 
was held jointly and run by a British commercial undertaking till the year 1863 ^  
More important still was the conclusion of a contract in 1873 with the "International 
Navigation Company" of Philadelphia, which with American capital brought the 
"Red Star Line" into being, though under the Belgian flag. Finally, the founding of 
the Congo Free State provided an incentive to open up a regular line which gave a 
lead to the creation of the "Compagnie Belge Maritime du Congo", which in its turn 
led to the formation of the greatest Belgian shipping company, the C.M.B. in 1930 ^  
In short it may be concluded that no strong fleet was built up for two reasons : on 
the one hand, the lack of experience and interest of Belgian financiers in maritime 
affairs and, on the other, too few convincing and co-ordinated policies on the part 
of the Belgian government. The propagation of the maritime idea in Belgium had to 
wait till 1899 with the founding of the "Ligue Maritime Beige" followed by the Higher 
Maritime Council ("Hogere Zeevaartraad") in 1911, an advisory body meant to 
inform the government '. 
On the eve of the first world war, we owned a 0.53% share of the international 
tonnage, a rather poor record in comparison with our commercial volume. For 
* F J BROEZE, Redenj, in Maritieme Geschiedenis der Nederlanden, t 3 (red F J A BROEZE, J R 
BRUYN, F GAESTRA), Bussum, 1977, p 137 , M SUETENS, Histoire de la politique commerciale de la 
Belgique depuis 1830 jusqua nos jours, Brussels, 1955, pp 39 and 59-60 
' H REUCHLIN, Handelsvaart, m Maritieme Geschiedenis der Nederlanden, t 4 (red R BAETENS, 
Ph M. BOSSCHER, H REUCHLIN), Bussum, 1978, pp 229-230 
' A survey by A LEDERER, L 'expansion beige outre-mer et la Compagnie Maritime Beige, Brussels, 1977 
(Acad R des Sciences d'Outre-Mer, Classe des Sciences Techniques, XVIII-2) 
' J DELMELLE, Histoire de la navigation et des ports belges, Brussels, 1982, p 96 
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example, the merchant fleet of the Netherlands comprised 427 ships in 1913 with a 
capacity of 1.2 million BRT (2.7% of the international fleet) *, whereas Belgium did 
not have more than 260,000 BRT. By the beginning of the first world war, the 
majority of Belgian shipowners were too new and inexperienced to hold their own '. 
At the end of the war, the national fleet had dropped to a mere 4.5% of its pre-war 
record '". With the outbreak of hostilities, the Belgian shipowners went into exile in 
Great Britain. According to the convention of 11th June 1915 between the Belgian 
shipowners association it was agreed that 20% of the available toimage should be put 
at the disposal of the state. Compensaion was to be settled according to British 
standards, the so-called "Blue Book Rates" ". These tariffs being based on pre-war 
costs, during the war years the shipowners made heavy financial losses. This heavily 
undermined their competition potential with neutral countries such as the Nether-
lands. When peace returned, it was found that countries abroad had been able to 
enlarge their fleets considerably with newer and larger vessels. According to the 
shipowners association, the insurance paid out for shipping losses was too low to 
replace pre-war toimage. Moreover, contrary to regulations abroad, the bonus for 
special war damage insurance was not paid out to shipowners, but ended up in the 
coffers of the Belgian treasury 'I After the war, when Belgian shipowners were forced 
to enlarge their fleet, they were faced with steep-rising prices in the shipbuilding 
industry, a state of affairs that continued till 1920 '^ The optimum of some of the 
shipowners bore this out. The demand for raw materials and the feverish climate of 
economic recovery provided extra impetus to the maritime traffic of 1919-1920. But 
later excessive demand for tonnage on the world market brought about a collapse in 
freight prices '^ As early as September 1922, the Belgian Ambassador in Yugoslavia 
had written to minister Jaspar that the international merchant fleet was already in a 
critical situation '^ In time, owing to the financial strain, the shipowners found 
' ARA, Bestuur van Zeewezen, 2980, excerpt "De Nederlandse Koopvaardijvloot in 1913". 
' De Belgische Koopvaardijvloot en de tussenkomst van de Regering, excerpt from the report of the 
committee "Vereniging der Belgische Reeders", Antwerp, 1938, pp. 7 and 10. The poHcy of the 
government was also criticised. 
'° De noodtoestand bij de Belgische koopvaardijvloot, in : Nautilus, 20, May 1933, p. 3. 
" De Belgische Koopvaardijvloot..., cit. supra, p. 10 ; AMBZ, 4564', Marine Marchande Belge, guerre 
1914-1918 ; F. LELEUX, Notre marine marchande belge, Antwerp, 1939, p. 149. 
'^  De Belgische Koopvaardijvloot..., cil supra, p. 11 ; C. SHEID, Comment se situe en Belgique le 
problème de la marine marchande, in : Verslag van het comiteit, Vereeniging der Belgische Reeders, 
Antwerp, 1938. 
" Value of a ship of 7,500 dwt in £stx : 
December 1918:169,000 December 1920 :105,000 
March 1919: 181,000 December 1921 : 60,000 
March 1920: 258,000 
Source : Fairplay, weekly shipping journal, 7th July 1938, p. 26. 
'* About the causes, see : E. JAEGER, De ontwikkeling der wereldvloot gedurende de laatste JOjaarNauti-
/«5, 22, Febr. 1935, p. 9. 
" AMBZ, 4564', Marine Marchande Belge, varia, 1921-1938, letter of 8th September 1922; 
F. LELEUX, op. cit., pp. 159-161, placed the beginning of the crisis in 1923. 
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themselves in the impossible position of running their ships as a paying concern. 
Prosperity returned in 1927 and from then on new orders came in. However, these 
ships were launched when the first signs of the depression began to be felt (see sudden 
growth of the fleet in 1930, Appendix I). 
An index comparison between the evolution of the world tonnage and that of 
the Belgian fleet (in BRT) demonstrates that the latter underwent a proportionally 
higher expansion between 1920 and 1924 than the international fleet (Table I ). After 
1925 the national fleet began to dwindle and by 1929 reached an even lower level 
than in 1920. 




































Developments in the thirties can be concisely summed up as follows. The 
Belgian merchant fleet, which had reached 362,701 net tons by 1930, decreased 
steadily till 1938 but had a short-lived recovery in 1939. This unfavourable turn of 
events was precipitated by protectionism, which a small country such as Belgium, 
mainly relying on foreign trade, found difficult to withstand. 
Another aspect was the dismantling of the ships. On 1st January 1932, the total 
net tonnage of our fleet consisted of 358,612 tons. The average dismantled tonnage 
of 1931-32 was 97,000 tons or 43% (see Appendix IV) ", liquidation of the 
dismantled ships being the main reason for the decrease in unused tonnage. In the 
course of 1934, 22% of the fleet remained laid up. Another case in point concerns 
the modernisation of the fleet. From 1929 onwards Belgium launched motorships 
with a notably higher average toimage than steamships. The proportion in the total 
tonnage rose considerably, especially from 1937 onwards till the eve of the second 
world war, when it reached 53% (Appendix I). 
Let us now examine the evolution of the American merchant fleet (Table 2). 
After the consolidation of independence of the USA (1789-1829), legislation was 
brought in and tariffs set on some fifty commodities as a protectionist policy and also 
" Lloyd's Register of Shipping, 1940 and, for Belgium, Statistisch Jaarboek van België, t. 97, 1977, 
p. 348. Only mechanical power. 
" This evolution was an argument to plead for government support. See : Verslag over de toespraak 
van senator L. Dens over de steun aan de Belgische koopvaardijvloot tijdens de openbare vergadering van 
de Senaat van 2 april 1935, in : Nautilus, 22, April 1935, pp. 4-5. 
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to protect their own fleet. The result can be deduced from the changing proportion 
of foreign shipping arriving in American ports. This amount dropped from 46% in 
1789 to 8% between 1806 and 1808. From 1830 to 1863 onwards, it varied between 
30 and 39%. Thereafter it rose again by leaps and bound to around 80% in 1883, and 
the situation remained stable till the first worid war (around 78%) '*. The decline after 
1830 and still more so after 1870 is somewhat obscured by the growth of the total 
gross tonnage. 



























This protectionist attitude was gradually dropped after 1830, following the 
signing of trade agreements. The "Tarifi" Act" of 30th July 1846 ended all tariff" 
discrimination, though tariff reciprocity remained, however ^°. If, according to inter-
national statistics, the American fleet had a good record, this was entirely due to their 
inland waterways and great rivers as well as coastal waters. The fleet, including the 
fishing fleet, amounted to 23,333 ships and 5,165,000 BRT. Only in the year 1855 
and the period 1860 to 1861 was this amount higher. Their share of the international 
transport trade stood at no more than 15.8%. The cause for this stagnation is better 
illustrated by the fact that in 1800 the gross registered tonnage for international trade 
for the original thirteen states came to 670,000 tons and in 1900 amounted to only 
483,000 tons '^. Furthermore, it was not tul 1898 that the toimage of steam shipping 
would equal that of sailing ships ". Because of the regularity of the service and low 
freight charges on the Atlantic route, saiUng ships were able to keep up with 
competition ". Accordingly, the decline of the American fleet was not immediately 
noticeable on this service. The growth in total tormage was due to an increase in the 
coastal service and traffic on the Great Lakes (1/3). In 1908 only seven transatlantic 
hners sailed under the American flag. It is interesting to note that, owing to the 
" Historical Statistics of the United States, Clonial Times to 1970, Washington D.C., 1978, 
pp. 759-760. 
" Ibid., pp. 749-750. 
™ W. W. BATES, American Marine. The Shipping Question in History and Politics, Boston - New York, 
1892, p. 173. 
" AMBZ, 3122, no. 1718/3. 
" Historical Statistics, p. 751. 
" J. HEFFER, Le port de New York et le commerce extérieur américain, 1860-1890, Paris, 1986, p. 44. 
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colonisation of the Far West, Alaska and the Hawaian Islands between 1893 and 
1903, the tonnage doubled proportionally on the Pacific run ^^  According to a report 
from the Belgian Embassy, there were many reasons for the poor representation of 
the American fleet on the Atlantic route. Besides the already mentioned abolition of 
protectionism, there was the Civil War. Within this period, 239 ships were im-
pounded and 734,652 gross tonnage sold to other countries. Finally, the changeover 
fi^om wood to iron and steel put the American shipping industry in great difficulties ". 
As a protected industry it lacked the incentive of competition. For this reason the cost 
price of materials and salaries were higher in the USA than anywhere else. Sailing 
under a foreign flag was a paying proposition *^. The inland expansion consumed 
most of the resources. The volume on inland traffic was twenty times that derived 
fi-om foreign traffic ". 
At the end of the last century the government tried to solve the problem. There 
were two opposite points of view. The Democrats wanted to abolish the laws 
preventing ships built abroad from registering under the national flag. The Republi-
cans on the other hand wanted to develop their own shipping industry by means of 
subsidies. The latter option was chosen. Nevertheless at the outbreak of the first world 
war there was a considerable shortage of shipping tonnage. With the war effort, the 
American fleet was greatly increased, so that by 1921 it equalled four times that of 
1914. As a result the USA became the first maritime nation of the world. The 
decrease in American tonnage as a result of the slump in freight tariffs was unavoi-
dable and very noticeable in North-American traffic. Freight tariffs for general traffic 
in 1933 was some 35% lower than in the middle of the twenties when the freight crisis 
was at Its worst . 
The recession of 1929 led to further shrinkage. By the middle of 1932, 
3.211.000 gross tonnage of the American fleet was put in mothballs. This meant 14% 
of the total extent. The United Kingdom had only dismantled 18% (3.470.000 ton). 
Germany (33%) and France (28%) were the two countries that markedly preceded 
the USA ^ '. 
" AMBZ, 3122, letter from Washington, 10th March 1904. 
" AMBZ, 3122, "La marine des États-Unis" ; W. L. MARVIN, The American Merchant Marine, its 
History and Romance, New York, 1902, pp. 319-354. 


















AMBZ, 3122, "La marine des États-Unis". 
*^ ARA, Bestuur Zeewezen, 3435, Vraagstuk der afbetaling, note of the minister 31st March 1936 ; 
H. DE Vos, Notre marine marchande et l'intervention des pouvoirs publics, Brussels, 1922, pp. 81-86. 
" De noodtoestand bij de Belgische koopvaardijvloot, cit. supra, p. 4 ; F. LELEUX, op. cit., p. 162 ; 
Neptunus, 30th August 1932 and Journal of Commerce, 18th August 1932. 
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2. Commercial agreements, the subsidising of shipping lines, 
shipping companies 
In 1832 diplomatic relations were entered into with the USA and already the 
following year a plan for a treaty was being considered in Washington. Brussels dared 
not go against the unyielding attitude of Great Britain, who wanted to protect her 
maritime interests with the argument that Belgium was neutral in status ^°. 
The discriminatory taxes to which all foreign ships in Belgian ports were 
subjected provoked repercussions, as in the case of the Belgian ship "Antonius" 
(1835)''. 
The demand of the American government claiming compensation for the 
destruction caused by the bombardment of 1830 was not met (4,819,165 BF). This 
and other difficulties including the venture with the "British Queen" did not induce 
confidence. The outcome was that when America decided to run a mailboat service 
to Europe, Antwerp missed its chance and Bremen got priority ". 
The first treaty was signed in 1845 and included the mutually agreed abolition 
of the discriminatory tax (art. 2, 3) and the most-favoured nation clause for imports 
and exports between the ports of both countries (art. 8, 9). On 17th July 1858 a new 
bilateral agreement was signed whereby a reciprocal arrangement was ratified. Till 
then Belgian ships coming from outside Belgium were subjected to differential duties. 
In 1875 a new agreement was signed in which the most-favoured nation clause was 
corroborated (art. 12) " and it remained valid till afl;er the first world war •''*. With 
reference to the new tariff" regulations in the USA (the Mac-Kinley protectionist 
system), a 20% reduction was offered to states that were prepared to make similar 
concessions. In 1899 the Antwerp Chamber of Commerce requested the Belgian 
government, apparently in vain, to show some flexibility in their customs policy with 
regard to American cattle and meat imports '^ The depression in 1929 brought about 
a return to protectionism. Later, the commercial agreement of 27th February 1935 
aimed at establishing a new procedure, and Belgium was the first European country 
in which this experiment was put into effect. The most-favoured nation clause was 
retained. A decrease on 47 tariffs was allowed to Belgium, which provided for a 
margin that flucuated between 16% and 50% and, according to the new tariffs, 
increased our export products to the USA by 8%. The same was true of the Belgium 
Luxemburg Economic Union, which also made allowances to car manufacturers, for 
instance. The devaluation of the Belgian franc made no difference to this agreement '^ 
™ J. W. RooNEY, Belgian-American Diplomatic and Consular Relations 1830-1850, Leuven, 1969, 
p. 64. 
" Ibid, p. 77. 
'^  P. H. LAURENT, Antwerp versus Bremen, in : Cahiers d'Histoire Mondiale, IX, 1966, pp. 942-952. 
" AMBZ, 2719'. 
" M. SuETENS, Histoire de ta politique commerciale de la Belgique depuis 1830 jusqu a nos jours, 
Brussels, 1955, p. 119. 
" AMBZ, 2719'. 
'^ M. SuETENS, op cit., pp. 274-283. 
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The setting up of a shipping line to the USA in the first instance lay within the 
domain of the government. In May 1840 a bill was brought before parliament 
enabling the government to finance a regular service. The Belgian Ambassador to the 
USA was in favour of this idea. The decree of 29th June 1840 voted a yearly subsidy 
of 400,000 BF for a period of 14 years ". Owing to the absence of private enterprises, 
the government took it upon itself to buy two vessels, the "President" and the "British 
Queen", belonging to the British and American "Steam Navigation Company". The 
first ship went to the bottom of the sea before delivery, yet despite this the "British 
Queen" was purchased for £143,5000 stx. Later, a control commission was to sharply 
criticize the contract and quite rightly too ^^  An agreement was reached with the 
shipping line Catteaux-Wattel of Antwerp, but the scope for development that the 
government had in view was far greater than that allowed for by legislation. The ship 
made three voyages in 1842 (leaving Antwerp on 4th May, 7th July and 7th 
September). In that period the ship carried a total of 219 passengers on the round 
trip and transported cargo to the value of 32,225 BF, an average of 36 passengers and 
freight worth 5,370 BF. It was especially the return cargo that remained insufficient. 
The three voyages produced a loss of 338,508 BF. This total rose higher still owing 
to additional costs and losses '^. Various factors for this misadventure were singled 
out : the state, having no experience or insight, was quite unsuited to run a ship ; the 
government had demanded an undertaking that only Belgian coal be used, which 
required five sailing ships to be laid on to transport it ; the "British Queen" with 
accommodation for 280 passengers accepted only cabin passengers, whereas the 
greatest demand was for cheap transport for emigrants *". 
Subsidised sailing ships remained in existence. The Royal Decree of 13th April 
1843 stipulated eight sailings a year "'. Encouraged by the example of other countries, 
the Belgian State on 29th May 1853 signed a contract between the shipowners Willem 
Nottebohm, Eduard Weber and Spilliaert-Caymax with a view to establish a profitable 
shipping line with a regular service to New York. The shipowners promised to lay 
out a capital of 5 million BF. The state bound itself to a subsidy of 1,200 BF per return 
journey and guaranteed a 4% return on the capital. Owing to insufficient capital, far 
too small a subsidy and bad management of return cargo, the "Société Belge de 
Navigation à Vapeur Transatlantique" experienced such losses that she had to go into 
liquidation in 1854 ''^ . Then the "Liverpool, New York and Philadelphia Steamship 
" ARA, Bestuur van Zeewezen, 2234, Voorstel tot vestiging van een regelmatige verbinding met New 
York, 21st July 1840 ; 2241, letter from Nothomb, 22nd April 1841. 
'* Moniteur Belge, 27th February 1848. 
" ARA, Bestuur van Zeewezen, 4052. 
* ARA, Bestuur van Zeewezen, 2241, C. Le Hardy de Beaulieu, projet d'une ligne transatlantique de 
bateaux à vapeur entre Anvers et New York, Brussels, 1847. 
'^ ARA, Bestuur van Zeewezen, 2234, correspondence concerning the establishment of a regular 
sailing line. 
"^  Moniteur Belge, 28th October 1853 ; ARA, Bestuur van Zeewezen, 4053, statuten ; 2241, projet de 
reprise de la Soc. Belge de Bateaux... The second half of the capital could never be paid. 
236 
Company" took over and continued to ply between the USA and Europe with 
départes on Wednesdays from Liverpool. Embarkation from Antwerp took place 
three days earlier. The "Service de Navigation Régulière à Vapeur entre Anvers et 
New York" also had regular departures on Wednesdays, with a similar service for 
Antwerp, except that the voyage began from Southampton. The ships were owned by 
the "Hamburg-American Steamship Company" and the "German Lloyd Steamship 
Company" '\ 
Owing to lack of sufficient funds from the private sector, the Belgian government 
was forced to call upon the assistance of foreign shipping lines to build up a regular 
packet service overseas. So it came about that the state subsidised the "Lamport and 
Holt" shipping line to ply between Antwerp, Brasil and La Plata, half these ships 
sailing under the Belgian flag. In the year 1886 the "Norddeutsche Lloyd" received 
a yearly subsidy of 80,000 BF to sail to Australia and the East Indies, etc. 
As the first bill (voted on 9th September 1870), guaranteeing a minimum postal 
service of 300,000 BF to sail to the USA, did not raise the slightest interest, the 
government increased the subsidy to 500,000 BF on 27th July 1871 "'*. In that year 
Philadelphia sought closer contacts with the continent of Europe '*^  This led to a 
treaty (24th February 1872) between the state and the "International Navigation 
Company" that provided for two departures in summer (May till September) and one 
every three weeks during the Winter. For this three steamers flying the Belgian flag 
had to be engaged with the co-operation of the Antwerp shipbroker's firm Von der 
Becke & Marsily. The "S.A. Navigation Belge-Américaine" was founded on 5th 
September 1872 with a capital of 5,000,000 BF. Only the two aforementioned 
Belgians were shareholders, each with 50,000 BF of stock. The new company was the 
"Red Star Line". The Americans chose the Belgian fiag, as this offered the most 
favourable advantages when competing wdth the British ^^. In addition, on 1 st July 
1873 a line to New York was established, and the company obtained a temporary 
arrangement for alternate voyages between New York and Philadelphia. Owing to the 
international recession, the shipping company was unable to make this a paying 
proposition, and for that reason a new convention was signed on 14th July 1877. 
Departures for New York were to be continued till 31 st December 1878 at fortnightly 
intervals, followed by twelve-day intervals from 30th June 1879 and ten-day intervals 
with a sailing to Philadelphia every twenty-four days. On 1st April 1880 it was agreed 
that there were to be departures to New York on Saturdays and to Philadelphia on 
the last Saturday of the month, all on the basis of a maximum subsidy of 500,000 BF. 
" ARA, Bestuur van het zeewezen, 2241, program of 1862 and Lloyd Anversois, May 1862. 
''* Cinquantième anniversaire de la fondation de la Red Star Line, Antwerp, 1923 ; ARA, Bestuur van 
Zeewezen, 4055 ; J. BOULVIN, Les services réguliers de la Red Star Line entre Anvers et l'Amérique du 
Nord in : Annales de l'Association des Ingénieurs de Gand 1883, 3, p. 199. 
"' ARA, Bestuur van Zeewezen, 4055, Philadelphia Commercial List and Current Prices, 16th 
December 1871. 
"' ARA, Bestuur van Zeewezen, 4051, letter of lOth January 1876 ; AMBZ, 3122, letter of 12th 
February 1900. 
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Because of the alternate sailing to New York and Philadelphia, which sometimes 
coincided, records had to be carefully kept. Afl:er certain changes to the convention 
of 14th March 1882 a new contract was drawn up on 10th March 1887, cancelling 
the voyage to Philadelphia and bringing down the subsidy to a maximum of 380,000 
BF. The maximum duration of the voyage was shortened by 26 hours to 274 hours 
in Summer and by 20 hours to 304 hours in Winter '*'. In 1892 a plan was drawn up, 
guaranteeing a weekly service to New York. No other ports of call were allowed 
except by special permission or in case of emergency. Half the fleet was to sail under 
the Belgian flag. A new service "à grande vitesse" was granted by the American 
government to the "Red Star Line" on condition that the town of Antwerp put at their 
disposal a suitably sized dry-dock for repairs, an ice breaker to keep the Scheldt open 
in Winter and a direct railway line coimecting with Berlin, Cologne, Basel and Paris, 
etc. The latter happened to be already in existence. The company was entitled to the 
entire profits from the mail conveyed by the ships "l In a nutshell, it can be said that 
despite the unfavourable conjuncture, the voyages became more regular and more 
frequent, thanks to the subsidies. Not only was the duration of the voyage shortened, 
but the fleet grew in numbers and even more in tonnage (Table 3). 























































The "Red Star Line" succeeded in 1887 in averaging 264 hours 5 minutes on 
50 voyages Antwerp/New York and 268 hours 24 minutes on the return, which was 
"' J. BouLViN, op. cit., p. 7 ; AMBZ, 2334, letter of 16th July 1879 and report of the parliamentary 
session of 8th July 1887 ; ARA, Bestuur van Zeewezen, 4058, note from the Marine Department to 
Ministry of Foreign Affairs, 30th July 1881 ; 4054, convention of 10th March 1887 ; 4060, report of 
the "commission consultative", 29th January 1881 ; 4051, nos. 17, 25, 27, 33, 56. 
"' AMBZ, 2334, convention of 1892 ; ARA, Bestuur van Zeewezen, 4068. 
•" ARA, Bestuur van Zeewezen, 4051 ; J. BOULVTN, op. cit., p. 31. 
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considerably faster than the speed imposed by the state (an average of 289 hours) *". 
On this run eight steamers were in operation in 1882 with a net tonnage of 17,781 
tons. Besides these, two others were under construction (around 6,700 tonnage). By 
1st January 1914 the shipping line owned five ships with a net tormage of 42,324 or 
nearly 18% of the total Belgian fleet ''. 
On the outward voyage the "Red Star Line" cargo consisted of sheets of glass, 
ware from the Rhineland, steel girders and other ironware, primarily from Germany 
and Lorraine, wines from the Rhine and the Mosel districts, and coal as ballast when 
there was insufficient cargo. An innovation was the export of chicory, which required 
refrigeration (-4° C) ". It was principally in the transport of emigrants that the "Red 
Star Line" gained renown. Her packet boats had been specially designed with the 
transport of passengers and cargo in mind (Tables 4 and 5). 
On the return voyages the "Red Star Line" brought back the usual cargoes of 
cotton, tobacco, timber and especially cereals. Between 1883 and 1886, 46% of the 
total grain imports from the USA were transported by the ships of the "Red Star 











































































'° ARA, Bestuur van Zeewezen, 4063. In the convention of 1887 was a clause that eight hours should 
be subtracted for navigation on the Scheldt. 
" J. BouLVTN, op. cit., p. 32 ; ARA, Bestuur van Zeewezen, 3011, list of Belgian shipping companies 
(1914). 
" ARA, Bestuur van Zeewezen, 4051, Commission consultative, séance du 4 mai 1886 ; AMBZ, 
2234, The total volume fluctuated between 43 and 58 m^  per ship. 
" ARA, Bestuur van Zeewezen, 4054 (from 1880) ; J. BOULVIN, op. cit., p. 31 ; SAA, MA, 4738 
(1906-1910); Cinquantième anniversaire..., cit. supra. 
'" Boulvin's figures for 1880-81 lie higher viz. 20,947 and 34,915. In Cinquantième anniversaire..., cit. 
supra, l'i,')91 is mentioned for 1880. There is no explanation for this deviation. 
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Line" . Practically no information can be found concerning profits. One acount from 
the shipping company drawing attention to their request for subsidies concerns a 
journey by the "Westland" in 1884. 
expenses on departure from Antwerp : 
expenses on arrival in New York : 
expenses on departure from New York : 
expenses on arrival in Antwerp : 
received in Antwerp : cargo : 
received in Antwerp : passengers : 
received in New York : cargo : 









From the credit balance of 9,116 BF BF the sum of 7,949 BF had to be paid out on 
dry-dock and upkeep charges. Another account shows that the total number of 
journeys for 1879-84 produced a credit of 1,290,334 BF. However, given the 
depreciation of the ships and the company's general expenses (unknown), they must 
have been overdrawn. An entry on 31st December 1884 shows that the company's 
capital amounted to 13,615,000 BF in shares. At that time the steamers had 
depreciated in value by 3,254,440 BF. The assets were valued at 19,659,288 BF. In 
addition to the debit and credit columns there remained reserves of 396,597 BF. The 
account disclosed that to date no dividend had ever been paid out ". It was imperative 
for the state to subsidise the fleet if it was to be maintained. 
In 1902 the "International Company of New Jersey" changed its name to the 
"International Mercantile Company". Before the first world war there existed a 
weekly service to New York, departing on Saturdays from Antwerp and calling at 
Dover on the way. Alternately they sailed once or twice a month to Philadelphia ( 18 
times yearly) and ran a fortnightly freight service to Boston. Starting in 1920 the ships 
of the "Red Star Line" sailing from Antwerp called at Southampton and the following 
year they also included Cherbourg. The recession and the decreasing numbers of 
emigrants caused the size of the fleet to shrink, and by 1935 the remaining ships were 




sold off" to A. Bernstein of Hamburg, who retained the crews and continued on the 
already established route ". 
Other shipping companies established in Antwerp appealed in vain to govern-
mental departments. The first to make an appeal was the "White Cross Line", 
founded in 1865 by the Swiss Daniël Steinmann. About 1872 he opened a shipping 
line to New York with three steamers ^'. Theodore Engels and Company also started 
a line in 1875. When Steinmann found himself in financial difficulties, he proposed 
working with Engels, probably in the year 1883, since Engels in his correspondence 
requesting help from Brussels also mentions Steinmann's shipping lines with his own. 
Between September 1882 and August 1883 Engels succeeded in completing 26 
sailings to the U.S.A. with four ships. Three thousand seven hundred and twenty 
passengers (out and back) were transported and 119,954 tons of freight were carried. 
Steinmann completed 19 voyages with four ships, 2,095 passengers and a cargo of 
only 74,060 tons. From 1884 to 1886 three steamers of Engels and Company were 
in service, sailing to Boston, New York and Halifax. In 1885, 18 voyages were 
made '. By 1888 Steinmann still owned one ship and Engels sold two of his three 
steamers. Renewed claims for subsidies were refused on the grounds of irregular 
sailings. Six years later both companies had ceased to exist. 
In October 1885 the "Fumess Line" opened a line to Boston with three 
steamships. Fruitlessly did their agents Keimedy and Hunter seek to obtain exemption 
of payment on certain dues '". 
We would like also to mention the "Phoenix Line", which sailed under a foreign 
flag and was owned by the ship-owning Wilson family from Hull. From 1896 on they 
ran a line between Antwerp and New York with hired steamers *'. 
The oil companies were the first to launch ships for the transport of crude oil, 
for which they founded subsidiary companies. One example is "American Petroleum 
SA", founded in 1891, which owned three ships. Shortly after this a fourth was 
acquired bringing the total tonnage to 8,000 tons. Just before the first world war 
another two ships were added (together making 9,500 tons). By 1913 the company 
owned 10 ships and 21 lighters, though after the war only the "Ampeco" remained. 
In 1925 the 12,360-ton "MotocarUne" was launched and in 1937 the "Esso Belgium" 
(15,000 tons) came into service. Just before the second world war the company was 
renamed "Standard American Petroleum Company" (Belgian Ltd company) and 
owned two ships ' I Another case was the "Belgian Gulf Oil Ltd Company", an 
" N. R. P. BoNSOR, North Atlantic Seaway, Prescot, 1955, pp. 286-290. 
" Ibid, p. 277. 
" ARA, Bestuur van Zeewezen, 4073-4074 ; N. R. P. BONSOR, op. cit., pp. 276-278, proposed 1888 
as the start of the co-operation. In 1884 Engels & C° owned 4 steamers (12,508 tons) and 5 sailing 
ships (2,612 tons). Other shareholders were : Com. David (Antwerp), Jos Bennert (Antwerp), Aug. 
Müller-Peltzer & C° (Antwerp), Henri & Oscar Peltzer (Verviers), I. Conderé (Antwerp), Max. Muller, 
A. Govaert, justice of the peace (Brussels). 
'" ARA, Bestuur van Zeewezen, 4074. 
" J. HEFFER, op. cit., p. 296. 
" R. JACOBS, 50-jarig bestaan der Belgische koopvaardijverenigingen, in : Hinterland, no. 23, 1959, 
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amalgamation of three compames which started in 1933 The oldest was the "SA pour 
l'Importation d 'Huiles de Graissage" (1891), which owned four ships (12,050 
tons) " 
Dunng the first world war a final but important step was taken by the govern-
ment which was to influence Belgian-United States mantime relations A "Commis-
sion for Relief in Belgium" was set up to provision the population dunng the difficult 
war years In January 1916 they requested and obtained from the Belgian State that 
all suitable steamers flying the Belgian flag should be put at their disposal to sail 
between the USA and Rotterdam " Only 24 ships were found to be suitable, whereas 
twice as many were needed Therefore the government entered into negotiation with 
the shipowners The Brys and Gylsen Group suggested issuing two bond issues one 
for 25 milhon and one for 75 million BF, the interest and capital of the latter being 
underwntten by the State The potential loan was to be guaranteed by the value of the 
fleet of 39 ships that were yet to be built together with the profits made dunng the 
war years Thus the "Lloyd Royal Beige" came into being on 26th June 1916 The 
Brys and Gylsen Group had three Belgian and two Bntish companies under their 
control the "Gylsen Shipping Company Ltd", the "Antwerpsche Zeevaart Maat-
schappij Ltd" and the "SA de Commerce et de Navigation" on the one hand, and 
the "Brys and Gylsen Ltd" and the "Anglican Steamship Company" on the other ^^  
Their national character was to be respected At least three quarters of the ships had 
to be put on regular runs Two government commissioners were appointed and the 
shipping companies could rely on the support of the government *' 
The fleet consisted of 35 vessels Eighty per cent of the total assets, valued at 
a minimum of 100 milhon BF, were transferred to the "Lloyd Royal" This company 
preferred a quick expansion to building up reserves or paying out dividends After the 
war the "Lloyd Royal Beige" started a Ime to New York, Philadelphia, Baltimore, 
New Orleans and Galveston Not without cause did the shipowners expose them-
selves to cnticism by the shipowners' union, which accused them of unfair competi-
tion, seeing they had the advantage of government backing The ships were in a bad 
state of repair, and the service left much to be desired *' Finally the government 
became the shareholder The debts were paid by selling off" the ships The dead-weight 
tonnage of 330,527 tons on 52 ships in 1923 dropped to 136,775 tons on 18 vessels 
in June 1927 In 1930 the "Lloyd Royal Beige" still operated a service to New York 
p 73 , ARA, Bestuur van Zeewezen, 3177, Officiële lijst der zeeschepen met hunne seinletters en der 
Rijnhchters (Min van Verkeerswezen, Bestuur van Zeewezen), nr 4 (Jan 1922) - nr 27 (Jan 1924) 
" Ibid. 
" L VERHULST, Arthur Bniys en Henry Gylsen, in Mededelingen Manne Academie, XIX, 1967, 
pp 9-54 , AMBZ, 4564, II, 1, Manne Marchande, LRB notes diverses 1918 
" F HERMANS, Lloyd Royal Belge SA 1916 1930, m The Belgian Shiplover, no 123, May-June 1968 
" AMBZ, 4564, II, 1, Constitution de la flotte du Lloyd Royal Belge , Echo de la Bourse, 27th June 
1923 
" AMBZ 4564, II, 2 Dossier general A 1915 1918, letter of the Association of Shipowners, 13th 
July 1918 Dossier general B, letters from 1922 between the embassies and the Ministry , L DENS LRB 
Etude objective sur la situation de cette société. Conference donnée a Anvers, mars 1923 
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every ten days. The same year a merger with the "Compagnie Belge Maritime du 
Congo" became inevitable, the new firm becoming the "Compagnie Maritime Beige 
(Lloyd Royal)" '\ 
We shall end this chapter with a survey of shipping lines at home and abroad 
which covered a regular route between Antwerp and the USA " (Table 6). 
Table 6 (a). - Situation 1929. 
Company 
Lloyd Royal Beige 
Red Star Line 
American Diamond Lines 
(N.Y.) 
Arnold Bernstein (Hamburg) 
Hamburg-America Line 
(Hamburg) 
Norddeutscher Lloyd (Bremen) 




North Pacific Coast Line 
or Holland-America Line 
(Rotterdam) 
Ostaziatische Kompagnie A.S. 
(Copenhague) 
Ports of destination 
New York 
New York, Halifax 




San Francisco, Seattle, 
Vancouver 
San Francisco, Vancouver 
New York, Boston 
N. American Westcoast 
San Francisco, Vancouver 





































Table 6 (b). - Situation 1939. 
Company 
Compagnie Maritime Beige 
Holland-American Line (+ Red 
Star Line) (Rotterdam) 
Black Diamond Lines (N.Y.) 
Hamburg-America Line 
(Hamburg) 
Westfal.-Larsen & Cy A.S. 
Isbrantsen-Möller Line (N.Y.) 
Cie. Générale Transatlan-
tique (Paris) 
Fred Olsen Line (Oslo) 
Ports of destination 
New York 
New York 
New York, Philadelphia, 
Boston, Baltimore, Newport, 
Portland (Maine) 



































W. V A N C A U W E N B E R G , op. cit, p p . 119-124 ; A . L E D E R E R , op. cit, p p . 2 0 - 2 3 . 
Haven van Antwerpen, Statistiek der zee- en binnenvaart, 1929, 1939. 
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The achievements 
In the light of the present report we can give only an idea of the general trend. 
These results are to be found in the Appendixes I-VII. 
In relation to harbour trafiBc and the growth in the average tonnage of all 
shipping docking in the port of Antwerp it is interesting to note the following points. 
Twenty years were needed between 1850 and 1870 to double the tonnage, 
whereas after that it only took 10 years to do the same, owing mainly to the 
introduction of steamships. Once again it took twenty years from 1880 to 1900 to 
double the tonnage, followed by a gradual rise towards 1913. A comparison of the 
1913 level with that in 1939 shows a period of stagnation, except for a small rise 
above this level during the second half of the twenties (Table 7). 















































In relation to the general incoming harbour traffic, the contribution of the 
USA-route was considerable : in 1820 18.6%, 1840 15.63%, 1880 19.9%, 1890 16% 
and 1900 12.3%. Owing to the Civil War a low of 5 to 7% was reached in the years 
I860 to 1865, while the last quarter of the 19th century especially was the best, with 
a peak of 20% in 1880 ™. Immediately after the war the figure was 18%, but this went 
down again to an average of 10% (Appendix VI). In comparing the figures available, 
it is striking to see that between 1850 and 1939 the average tonnage of ships on the 
transatlantic route was 40% higher than the general tonnage of all incoming shipping 
put together. This can only be explained by the introduction of giant steamers on the 
transatlantic line. The second conclusion is drawn from the steadily increasing 
number of ports in the Pacific Ocean open to in- and outgoing vessels between the 
States, more especially so after 1923. 
Let us now review the proportion of the total arrived tonnage in Antwerp for 
the principal nationalities (Appendix V). The German flag was the most frequently 
observed in the port of Antwerp between 1830 and 1865. Originally, the Stars and 
Stripes were also well represented but by 1860 ships under the American flag had 
drastically diminished in number. With the exception of the early post-war years, the 
percentage of American shipping continued to fall to less than 5%. It was the British 
who succeeded in getting the lion's share for themselves in 1865 (up to about 60%). 
™ K. VERAGHTERT, op cit., bijlagen LXV (-1899). 
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After 1918 their predominance was to slowly diminish in proportion to the steady 
growth of the German fleet already preparing for the second world war — an 
occurrence similarly noted before 1914. The Belgian flag was then well above 10% 
between 1830 and 1835, and the same position was reached once more between 1880 
and 1900. In the twenties it remained steady between 6 and 7% but after that fell back 
to 5%. 
The Belgian flag held its own better on the transatlantic route : very low (to a 
maximum of 6.5%) till 1860 — a period in which the USA held the major part of the 
traffic - , rapidly rising to 49% between 1875 and 1895. The setback came on the eve 
of the first world war, when it fell to 17.5% ". This level was attained once more in 
1924, only to diminish gradually again to 10% after 1930 (Appendix VI). 
We shall now analyse the figures for cargo and passenger transport. First of all, 
in the aforementioned period, we notice that our balance of trade with the USA 
always fell short ", an imbalance that went back to the days of Willem I, when bricks 
were transported as ballast ". However, between 1924 and 1929 this product became 
an important export item, reaching a peak of 130,000 tons in 1927. Unfortunately 
the weight was of no comparison to the value '^ In 1914 18% of ships sailed under 
ballast to the USA, even 68% by 1919, a figure which then crashed to 6% in 1929 ; 
by 1939 it had returned to 18% ". 
In our foreign trade the USA came fourth after Great Britain, France and 
Germany. This was the case in the years preceding the first world war, as also in the 
period 1929 to 1939. In 1895 imports from the USA amounted to 7.9% and in 1913 
to 8.3% of total imports in Antwerp, whereas our export figures were 3.4% and 2.9% 
respectively'^ The Belgian Luxemburg Economic Union imported an average of 
9.1% from the USA and exported 6% on average", but sometimes lows were 
recorded. The slump in freight transport charges in the twenties hit the transatlantic 
route badly, and the depression was also particularly responsible for its damaging 
effect on commercial relations with the USA In this manner total Belgian Luxem-
bourg Economic Union exports dropped from the 100 index to 81 in 1929, whilst 
its exports to the USA dropped to 53.5% ' I 
" Ibid, bijlage XCIV (-1899). The British held 66% in 1900, the figure remaining above 50% till 1940. 
" M. SUETENS, op. cit., p. 160. 
" R. BAETENS, Omvang en produktie van de baksteennijverheid in de Rupelstreek (16de-20ste eeuw), in : 
Bijdragen tot de Geschiedenis, 62, 1979, p. 165. 
'" Ibid, pp. 167 and 180. 
" Haven van Antwerpen, Statistiek der zee- en binnenscheepvaart. 
" K. VERAGHTERT, Buitenlandse handel, in : Nieuwe Algemene Geschiedenis der Nederlanden, t. 13, 
Bussum, 1978, p. 243. 
" Nationale Bank van België, Bulletin d'information et de documentation, numéro spécial : Statistiques 
économiques belges, 1929-1940, Brussels, 1941, pp. 358-359. In percentage of total imports and exports. 
" ARA, Bestuur van Zeewezen, 3435, Vraagstuk der afbetaling, Rekenhof Nota van de Minister aan 
H. De Vos, 31st March 1936 ; 3404, "Détresse actuelle du marché des frets", Lioyd Anversois, 5 mars 
1936 ; K. VERAGHTERT, Het economische leven in België 1918-1940, in : Nieuwe Algemene Geschiedenis 
der Nederlanden, t. 14, Bussum, 1979, p. 96. 
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The most important products imported from the USA between 1860 and 1939 
were. cotton, cereals, oil (after 1870), cars (especially after 1920), timber and, to 
a lesser extent, coffee (till 1900), tobacco, fruit, meat and linseed (cattle feeder) 
(Appendix VII) We would like to mention in passing the import of animal fats (in 
1880 — 23,354 tons , in 1890 — 25,040 tons) and iron ore (the record year being 
1900 with 20,692 tons) Honey was also regularly imported till the first world war 
(as much as 1,252 tons m 1910) 
J Heffer considered sugar and sheet glass the most important exports from 
Belgium to the USA before 1900 " In fact, not only was the supply more vaned, but 
there was no less in value or weight of other products In this manner Belgium 
exported relatively large quantities of iron and steel, zinc, cement, rags, hides and also 
glass for mirrors (up to 15,568 tons in 1928), mineral water and chicory (fresh and 
roasted) (Appendix VIII) On the other hand the export of cement and sheet glass 
to the USA dimimshed in importance , in 1900 it was still 30% and 16%, by 1910 
only 3 8% and 7 9% respectively In 1880 32% of glass exports still went to the USA 
The export of mineral water and chicory did not get established till the end of last 
century In 1890 there is a mention of 498 tons of chicory and 1,411 tons of roasted 
chicory, in the same year mineral water exports to the States were valued at 
2,472,587 BF, which equalled about 68% of total mineral water exports for that year. 
The fact that cement and glass were such successful exports naturally had to do with 
the expansion of these fields in industry *" 
The production of glass in Belgium was already a long-established tradition It 
had nsen from 1 28 million m^  in 1841 to 15 86 milhon m^  in 1875, reaching 33 44 
million in 1899 *' and, after a slight decrease,climbing to a peak of 61 66 million m^  
by 1929. In 1933 production fell to a third *^  Till about 1890 the USA remained our 
best customer and not long after was displaced by Great Bntain When the war ended 
demand from the USA continued to decrease " The reason for this was protectio-
nism When the USA signed a commercial agreement with Czechoslovakia in 1937 
the import duty on glass was lowered The clause of most favoured nation allowed 
Belgium also to take advantage of this and glass exports to the USA recovered *" 
Emigrants were, in a way, our most important export Especially the years 
between 1880 and 1913 marked the best period for passenger transport services 
(Table 8) 
" J HEFFER, op at, p 251 
'° R BAETENS, De klemijverheid en aanverwante bedrijven, m Industriële Revoluties in de provincie 
Antwerpen (ed R BAETENS), Antwerpen, 1984, pp 205 206 
*' Y DouxCHAMPS, L evolution seculaire du verre a vitres et de la glacene en Belgique de 1823 a 1913, 
m Bulletin de lInstitut de Recherches économiques et sociales, 1951, no 5, p 512 
" Bulletin dinformation de la Banque Nationale de Belgique, 1934, no 8, p 283 
" Ibid, 1934, p 284 and 1939 p 104 , A VAN DEVENTER, De ontwikkeling der Belgische venster-
glasindustne, in Tijdschrift voor Economische Geografie, 1912, no 5, p 157 
*•* L industrie belge du verre a vitres, m Industrie, 1948, no 6, pp 362-364 
*' Calculated on figures by K. VERAGHTERT, From Inland Port to International Port, m F SUYKENS et 
al Antwerp A Port of All Seasons, Antwerp, 1987, p 381 
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Table 8. — Direct emigration via Antwerp (average) 
1843-1852: 9,178 1863-1872: 3,127 1883-1892: 30.834 1903-1912: 69,792 
1853-1862: 8,411 1873-1882: 12,727 1893-1902: 27,747 
After the war stricter immigration laws in the U.S.A. put a stop to this source of 
income, though migration to Canada grew in importance. So, in 1929 there were only 
11,430 emigrants in Antwerp of which 8,324 travelled to Canada *'. 
* 
* * 
From the facts already mentioned we may conclude that maritime relations 
between Belgium and the U.S.A. were marked by significant fluctuations and a 
continual trade imbalance. The sway the American flag originally held on this route 
had to make way for other countries. It still took many years before Belgium was able 
to realise her endeavours in running a regular service. This finally came about thanks 
to considerable fmancial assistance from America and the Belgian government. The 
route was kept going on basic products such as cotton, cereals and oil. Only a few 
manufactured goods from Belgium enjoyed temporary success. Together with the 
migrants, they formed the main part of the return cargo. This exchange of cargoes 
underwent too many exacerbating factors to ensure the continued commercial success 
of the line. 
" G. KURGAN & E. SPELKENS, TWO Studies on Emigration through Antwerp to the New World, Brussels, 
1976; J. EvERAERT, Antwerpen als emigrantenhaven ; de overzeese landverhuizing naar Amerika, in: 
Mededelingen van de Marine Academie, 26, 1980-82, pp. 55-67 ; J. STENGERS, Émigration et immigration 
en Belgique au xix' et au xx' siècle, Acad. R. des Sciences d'Outre-Mer, 1978, XLVI-5. 
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Situat ion pe r 1st January 
Abbreviations NS = number steam ships, NSA = number sailing ships, NM = number motorships, NSE= number sealighters, TS = total number of ships NT = number of tons (net) TT = total number of 
tons, AT = average ton 
Sources ARA, Bestuur van het Zeewezen, 2892 Statistieken der Belgische Koopvaardijvloot (1839-1943) 
The figures for the period 1840-1900 see K. VERAGHIERT, De hmenbeweging te Antwerpen tijdens de 19de eeuw, IV Bijlagen, bijlage XC 
Packetboats are not included In 1914 there were 12 with a total net tonnage of 8,076, m 1930 6 with a total net tonnage of 4,550 
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We choose as basic index the most objective cntenon viz the anthmetical mean of the average 
yearly tonnage. There are no figures available for 1845. 

























































































Sources K, VERAGHIERI, op cit, I, pp 19-20 the figures of the Chamber of Commerce are usefiil for the conjunctural trend 
Forthe years mS-im se& Annuaire de la Chambre de Commerce dAnvers. 1935,p 151,1938-1939 pp 219-220 Till 
1887 the reports of the Chamber of Commerce mentioned the steamships on inland waterways, this modifies the incoming 
tonnage figures by 4 to 6% 
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Source ; ARA, Bestuur van Zeewezen, no. 3430, Statistiek der onttakelde schepen (verschillende Belgische havens), 1929-1936. 
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Appendix V — Share of the most important nationalities 














































































































































































































Source Haven van Antwerpen, Statistiek der zee- en binnenscheepvaart, from 1913 on (ed Port Service) 
The figures for the penod 1820-1895 K. VERAGHTERT, De havenbeweging te Antwerpen tijdens de negentiende eeuw, IV. 
Bijlagen, bijlage XCI 
For the years 1900,1905,1910 SAA, MA, 36238,36243,36248 We had to calculate the totals for 1900 and 1905 in 
1905 some ships of the 'Red Star Line" were r^istrated under the Amencan flag This was not the case for 1900 and 1910. 
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1 USA - Atlantic Ocean (New York, Portland, Baltimore, Philadelphia, Newport News, Savanah) 
II USA - Gulf of Mexico (New Orleans, Galveston) 
III USA - Pacific Ocean - Canada 
Source Haven van Antwerpen Statistiek der zee-en binnenscheepvaart (1913-1939) 
For the years 1900,1905, 1910 we used the registers of the port SAA, MA 36238,36243,36248 We had to calculate the totals for 1900 and 1905. In the register of 1905 SMne ships of the 'Red 
Star Line" (260,576 tons or 25 98% of the incoming tonnage from USA) were placed under the American flag This was not the case m 1910 




































































103 ton -f 48,987 m^ 
2,212 ton •(• 58,991 m^ 
121,028 ton 
51,228 ton 
Source Rapport Mouvement commercial, mdustnel et maritime de la place d'Anvers, 1880-1910, 
AMBZ, 2719 ,^ Haven van Antwerpen, Statistiek der zee- en bmnenscheepvaart (for 1937) 







































































Notes ' Also scrap iron 
' Classed with unnamed textiles 
' Raw or dressed 
Sources Rapport Mouvement commercial, mdustnel et mantime de la place d'Anvers, 1880-1910 ; 
AMBZ, 2719^ pnnted lists 1895, 1896 with higher figures compared with "Rapport..." ; 
Haven van Antwerpen, Statistiek der zee- en bmnenscheepvaart (for 1937) 
TECHNOLOGICAL INNOVATIONS 
AND THE LINER CONFERENCE SYSTEM 
THE CASE OF THE NORTH ATLANTIC, 1850-1984 
BY 
Peter A. H. DE LEEUW 
2 4 5 2 6 
Ladies and Gentlemen, 
In front of you stands a schizophrenic speaker. 
By training I am supposed to be an expert on our maritime past. By profession, 
as a policy adviser in the Netherlands Ministry of Transport, I am supposed to be an 
expert on our maritime present and fliture '. Most of the time I am able to deal with 
this Jekyll and Hyde complex quite well. Occasionally, however, both of us get really 
frustrated, in particular when we try to put contemporary maritime issues into a 
historical perspective. The cause of this frustration is as simple as it is aggravating : 
only a few maritime historians have extended their research to cover developments 
after 1945 \ 
Take, for example, the liner conference. From its inception, this system has been 
the subject of agitated debate all over the world. Until ten or twenty years ago this 
debate focused on the question whether conferences were undesirable cartels or 
necessary and healthy instruments of market regulation. At this moment, however, the 
overriding issue seems to be : will the conference system live to see the year 2000 or 
will it be dead and buried by then? 
People from the indxistry, politicians, civil servants, economists, lawyers and 
others have been actively participating in this debate. As far as I know, however, 
historians have remained silent on the subject. Serious historical studies dealing with 
the conference system are limited in scope and not particularly large in number ; those 
' The views expressed in this paper are the author's personal responsability and do not necessarily 
reflect those of his present employer, the Netherland's Ministry of Transport and Public Works. The 
author wishes to thank many of his colleagues in the field of international maritime policy for their 
contributions to this paper, in particular Mrs. Anneke Siersema of the Documentation Section of the 
Directorate General Shipping and Maritime Affairs. 
^ In September 1988 The Newsletter of the Maritime Economic History Group (vol. II, no. 2), published 
an extensive international directory of people undertaking research in the field of maritime economic 
history. This statement is based on careftil scrutiny of that directory. 
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also dealing with the post-war years virtually nonexistent. I personally think that this 
is regrettable. After all, conferences have dominated liner shipping for more than a 
century now. Surely historical research could throw some light on the reasons behind 
their success and at the same time provide us with clues to their potential for survival 
in the future. 
It is not my intention today to present you with an in-depth historical analysis 
of the economic viability of the Uner conference system. Time and, above all, my 
personal professional limitations will simply not permit me to do so. 
I will therefore limit my presentation to some general remarks on the liner trade 
on the North Atlantic and focus on the two major technological innovations that have 
come about between the middle of last century and the present : steam and containers. 
In doing so I hope to show that concentration of capital and co-operation between 
shipping lines were of vital importance to the successfiil introduction of new tech-
nology. 
* * 
Let me start out by broadly reviewing the economic implications of the introduc-
tion of steam propulsion \ 
It was fu t^ applied successfiiUy in long-distance shipping around the middle of 
the nineteenth century. Generally speaking, it was steam that gave birth to liner 
shipping. 
The benefits of liner shipping were numerous. It provided producers with a 
weatherproof supply of raw materials and reliable delivery of their products. Consu-
mers reaped the fiiiits of steam in similar fashion. As production increased, shi-
powners were able to gain by the growth in demand for tonnage. In short : steam 
opened up new markets for rapidly growing industries. 
Where there are benefits, however, there are bound to be costs as well. The cost 
of constructing a steamship was at least three times as high as that of a sailing ship 
of the same tormage. To maintain a regular service it took not one but a number of 
these expensive vessels, vessels that were supposed to sail not when there was 
sufiicient cargo but when the schedule indicated that they should sail. Liner services 
therefore necessitated more active marketing and an extensive and permanent 
network of agencies. Propulsion was no longer as fi"ee as the wind. Expert, well-
trained crews were required to run the steamships, crews that demanded higher wages 
and could no longer be made redundant after each journey. 
In other words, liner shipping required bigger investments on a more permanent 
basis than did traditional shipping, which in turn led to fundamental changes in the 
' Works on which the information in the following paragraphas is based include : F. J. A. BROEZE, 
Rederij, in : Maritieme Geschiedenis der Nederlanden, parts 3 & 4, Bussum, 1977-1978 ; B. M. DEAKIN 
& T. SEWARD, Shipping Conferences, Cambridge, 1973 ; A. HERMAN, Shipping Conferences, Deventer, 
1983 ; D. MARX, International Shipping Cartels, Princeton, 1953. 
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structure of the shipping industry. At the enterpreneurial level it soon became clear 
that the organisation of shipping companies had to be adapted to the new financial 
and managerial requirements ^ In the past, in countries like Belgium and the 
Netherlands, the construction or purchase of a sailing ship was usually financed by 
a small number of often closely related merchants, bankers and other well-to-do 
businessmen. To this end they organised themselves into a small company that was 
set up for the sole purpose of operating one particular sailing ship. After each journey 
the ship had made, all profits were distributed among the participants. Once the ship 
had been wrecked or, in less dramatic fashion, had outlived its profitable use, the 
company was usually liquidated. 
Obviously these small "one-ship companies" were not suited to long-term liner 
shipping. They lacked the much-needed basis for continuity, the possibility of 
reserving money for fixture investments and, last but not least, they were ill-equipped 
to tap sources for the huge amounts of capital that liner shipping required. The limited 
liability company, or "société anonyme", "naamloze veimootschap" and "Actienge-
sellschaft", was able to perform all this. It therefore rapidly became the entrepre-
neurial instrument for liner shipping. 
Looking at the dawn of the North Atlantic liner trade one can clearly discern 
this popularity of the limited lability company. The well-known German company 
HAP AG, for example, was founded in 1847 as an "Aktiengesellschaft", the "Ham-
burg Amerikanische Packetfahrt Aktien Gesellschaft". When the Dutch company, the 
"Holland Amerika Lijn" (HAL), first started business in 1873, it did so under the 
name of "Nederlandsche Amerikaansche Stoomvaartmaatschappij" (NASM), as a 
"naamloze vennootschap". The Belgian "Red Star Line" was run by the "SA de 
Navigation Belge-Américaine" that was founded in 1872. 
This did not mean, however, that the limited liability company would necessarily 
guarantee success. The Dutch company "Rotterdamsche Amerikaansche Stoomvaart 
Maatschappij" (RASM), for example, failed to attract its required starting capital of 
one million Dutch guilders in 1850. Similar problems of raising the necessary capital 
frustrated a Belgian government-sponsored attempt to open a line with two steam-
ships to New York in 1841. In the end only one ship, called the "British Queen", 
was bought, but had to be sold several years later. Only the United Kingdom with its 
technological and financial lead was able to make the change to steam in relatively 
rapid and successfiil fashion. As early as 1839, for example, the starting capital of the 
Cunard Line, some 270,000 pounds, was raised privately in the space of one week. 
The introduction of steam also led to changes in national and international 
competition in shipping. 
Steam brought about a considerable increase in capacity. In the Europe-Far East 
trade, for example, cargo that at the beginning of the nineteenth century had been 
transported by four sailing ships was carried by one steamer in half the time at the 
" F. J. A. BROEZE, op. cit. -, ID., De stad Schiedam, The Hague, 1978. 
257 
end of the same century . Although the reduction in time in this trade was to a major 
extent due to the opening of the Suez Canal, the liner trade across the North Atlantic 
witnessed a similar tendency towards increased capacity. As long as demand reflected 
a comparable increase the results of this phenomenon were bearable. When demand 
slumped, freight rates fell and competition became fierce. 
The fire of competition was fiirther kindled by the fact that liner companies had 
had to specialise on specific routes. This meant for one thing that they could not very 
easüy transfer their valuable ships to other trades when competition became too 
strong. They were forced to fight it out with their competitors in the same trade or 
perish. In contrast to the prevailing Darwinian creed of "the survival of the fittest", 
however, liner companies soon came to adopt the "Kropotkinesque" strategy of 
"mutual aid" or, to use the more common description, of conferences. 
In 1875 the first true conference, the Calcutta Conference, was formed. Around 
the same time all hell broke loose on the North Atlantic. The early 1870s had been 
boom years in this trade and had seen many new lines spring up. Soon, however, a 
worldwide recession set in that sharply reduced the supply of cargo as well the stream 
of emigrants, the backbone of the trade. This caused a devastating rate war. In an 
exemplary way the history of HAP AG illustrates the results of this for lines companies 
that operated on the North Atlantic *. 
In 1873 HAP AG's lead role in the trade was challenged by the arrival of a new 
competitor, the Adler Line. This Line operated a weekly service on HAP AG's 
homeground, Hamburg to New York, with seven brand-new steamers. Confronted 
with the depression, the line drastically reduced its rates. Both HAPAG and its 
Bremen counterpart "Norddeutscher Lloyd" had no choice but to follow suit. After 
one and a half year of bitter competition an arrangement between HAPAG and the 
Adler Line was agreed upon. HAPAG bought the Adler Line's six remaining ships. 
HAPAG's peace was shortlived, however. In June of 1881 Edward Carr started 
a finer service, again from Hamburg to New York. The Carr Line was soon so 
successfiil that HAPAG and Lloyd were forced to lower their tariffs. Negotiations on 
a takeover of the Carr Line by HAPAG started but were frustrated in 1886. In March 
of that year Carr Line merged with the America Line and adopted the name "Union 
Line". The combined tonnage of the merged lines was approaching HAPAG's 
capacity on this route. This reinforced bargaining power of HAPAG's opponents 
eventually forged a pooling agreement between the two, by which, among others, 
shares of transport of passengers were settled. 
Again, HAPAG was not permitted to rest on its laurels. The order books of the 
shipyards showed that within a few years an overcapacity would reign on the Atlantic. 
* A. HERMAN, op. cii 
' Works on which the following paragraphs are based include : F. J. A. BROEZE, Rederij, cit. supra ; 
O. SEILER, Bridge across the Atlantic, Hamburg-Bremen, 1983 ; A. D. WE^ iTHOLT, Brug over den Oceaan, 
Rotterdam-The Hague, 1973. 
258 
A more permanent solution than costly mergers, takeovers or bilateral pooling 
agreements, not to mention bankruptcy, had to be found. At the initiative of 
HAPAG's chairman Albert Ballin the various European lines therefore started 
negotiations on a Conference Pool. This pool, officially entitled "Nordatlantischer 
Dampfer-Linien Verband" (NDLV), finally came into being in January 1892. Apart 
fi'om HAPAG and the "Norddeutscher Lloyd", the NASM (later called the HAL) 
and the Red Star Line signed the agreement. British lines like Cunard refiised to join 
and established their own Atlantic Passenger Conference. Initially the NDLV dealt 
only with apportioning shares and fixing uniform tariffs in the transport of emigrants. 
Soon, however, the agreement was extended to cover other types of passengers and 
cargos as well. 
Less than ten years later, developments on the other side of the Atlantic caused 
another major move towards co-operation between lines and ftirther concentration of 
capital. During the second half of the nineteenth century American shipping had 
waned. In 1860, for example, American tonnage had been slightly smaller than the 
British, whereas by 1900 British tonnage on the Atlantic was thirteen times as big as 
the American. Of all ships calling on American ports a mere 13% flew the Stars and 
Stripes. The American government of the time was in a protectionist mood, however, 
and seemed prepared to strengthen its merchant fleet through subsidisation. 
The American Banker Morgan together with other powerful American Com-
panies planned to make use of this development by expanding American investments 
in shipping. In 1901 he acquired a number of liner companies, including the 
American lines "White Star", "Atlantic Transport", and "American Line", the Belgian 
"Red Star Line", the "Dominion Line" and the newly established "British Leyland 
Line". This combination threatened to become an extremely dominant force on the 
North Atlantic, if only because at the same time Morgan tried to combine it with the 
major American railway lines serving the American ports. He aimed at achieving 
exclusive rights, thereby cutting the European lines off from U.S. inland transport. He 
then started negotiation with Cunard, "Norddeutscher Loyd" and HAPAG to create 
a combined trust company. As a result of an intervention by the British government, 
Cunard withdrew, but early in 1902 negotiations with both German lines were 
successful and the "International Mercantile Marine Company" (IMMC) was formed. 
The originally intended exchange of shares between the three companies was replaced 
by mutual guarantees of dividends. Shortly afterwards, the "Holland Amerika Lijn" 
sold 51% of its shares to the Harland and Wolff shipyard, the European representative 
of IMMC. In its turn Harland sold half of these shares to IMMC an the other half 
to HAPAG and "Norddeutscher Lloyd". 
Generally speaking, these European lines gained little direct financial benefit 
fi-om IMMC, at least until World War I, partly because Morgan's dreams of subsidies 
did not come true. Fear of being driven out of the market was the overriding 
motivation to surrender to IMMC. In that respect IMMC did prove to be profitable. 
It replaced fierce competition by consultation and co-operation among its associated 
lines. 
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When, in the years before World War I, the U.S. House of Representatives 
conducted its famous investigation into shipping combines, it was able to list no fewer 
than 15 agreements relating to passenger among 31 lines and 23 agreements relating 
to freight among more than 40 lines. Steam and time had turned the North Atlantic 
into a cobweb of co-operation. 
Ladies and Gentlemen, 
As even maritime historians know, time does not sail, it flies. I will therefore 
jump several decades and pass on to the 1960s to find out how this North Atlantic 
cobweb was affected by the advent of the container. 
Numerous authors have remarked on the historical similarities between the 
introduction of steam and that of the container \ Unfortunately they have done so 
only in passing. As far as I know, nobody has ever attempted an in-depth comparison 
between these two revolutions in modem shipping. One of the reasons for this neglect 
may be that at first glance similarities are so obvious as to stifle any interest in 
exploring the subject further. What, then, are these obvious similarities? 
First of all, there is the increase in productivity that resulted from the intro-
duction of new technology ^ It is estimated that in the eariy 1960s conventional break 
bulk liner-ships spent as much as 50 to 60% of their time in port. Owing to their more 
efficient method of loading and unloading cargo, containerships, on the other hand, 
spend only approximately 25% of their time in port. Add to that the fact that a 
containership can carry five times as much cargo and it will be clear that productivity 
underwent revolutionary changes as a result of containerisation. In this way, by 1970 
one containership was able to replace twelve to fifteen conventional ships on the 
North Atlantic. 
The second obvious similarity is the necessary increase in investment. Prices of 
new containerships were at least roughly three times as high as those of conventional 
linerships. A substantial part of this price was related to the purchase of the containers 
themselves. For every container used at sea, two were required for use on land. In 
1970 a fleet of six containerships with a carrying capacity of 1130 TEU (Twenty Foot 
Equivalent Units or standard-size containers) required more than 20,000 containers, 
which alone cost some $40 million. 
Containerisation also had a revolutionary impact on cargo handling in ports. 
Special gantry cranes and sophisticated transportation equipment (straddle carriers) 
were needed to ensure eflRcient loading, unloading and stacking on the quays. 
' See, for instance • A HERMAN, op at, p 135, and O SEILER, op at, p 49. 
' Works on which the following paragraphs are based include F. G. EBEL, Evolution of the Concept 
and Adoption of the Marine and Intermodal Container, in Case Studies in Maritime Innovation, 
Washington, 1978 , J R IMMER, Container Services of the North Atlantic'Washmg.ton, 1967 , T RINMAN 
& R BRODEFORS, The Commercial History of Shipping, Gothenburg, 1983, U N Department of 
Economic and Social Affairs, Containers, Pallets and other Unitized Methods for the Intermodal 
Movement of Freight Application to Developing Countries, New York, 1970 
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Construction or purchase of such dedicated container terminals was and is a very 
costly affair. 
Last but not least, containers revolutionised the whole concept of transportation. 
Shipping companies would and could no longer content themselves with transporting 
cargo from port to port. In order to ensure themselves a regular supply of cargo they 
had to offer their customers the most efficient service possible. They had to go out 
and collect the cargo at the place of production and deliver it to the final destination. 
Nowadays this strategy is better known as door-to-door transport. To be able to 
achieve this, shipping companies had to invest in inland transportation : trucks, river 
barges, rail equipment, etc. In turn, these changes towards so-called intermodal 
transport necessitated a new integrated logistic organisation and the widespread 
appUcation of automatic data processing. 
The North Atlantic was the first major international liner trade to be affected by 
containerisation. In the fifties and early sixties, in the wake of experiments by the U.S. 
Army Transportation Corps, a number of American shipping companies had success-
fiilly introduced the container to some domestic trades. Oddly enough, it remained 
for a land transportation company to strike the spark that fired containerisation in 
international liner shipping. The experiment began when McLean Industries, the 
parent company of McLean Trucking, acquired a steamship line, "Pan Atlantic 
Steamship Company", later renamed "Sea-Land Service". It was Sea-Land that 
initiated the first weekly full container service across the Atlantic. In May 1966 its 
vessel "Fairland" made its maiden voyage from New York to Bremen. 
Reaction to this initiative by competing lines like "United States Lines" (USL) 
was swift. At the time of the Fairland's first trip no less than twelve full container ships 
were already on order. A market study at the time predicted that by 1975 about 50% 
of all cargo on the North Atlantic would be containerised '. In reality, things worked 
out differently: in 1968, 28% of all commercial cargo on the North Atlantic was 
already containerised. Barely two years later, in the second half of 1969, this 
percentage had grown to a staggering 61%"*. In less than five years the container, like 
a Caesar, had come, seen and conquered the trade. 
By 1970 this rapid, wholesale introduction of new full container ships together 
with only a minimal increase in trade had created an overcapacity of 30 to 50% ". 
The ensuing rate war among container operators produced results that were quite 
similar to those of the rate war a hundred years before. 
Two tables in the excellent study on Liner Conferences in the Container Age by 
Sletmo and Williams mirror these results very clearly '^ . The first lists those shipping 
companies that offered capacity on the eastbound leg of the North Atlantic early in 
1960. The total number of lines at the time was 28. The second table gives the same 
' J. R. IMMER, op. cit., p. 71. 
'" O.E.C.D., Developments and Problems of Seaborne Container Transport, 1970, Paris, 1971. 
" O.E.C.D., op. cit. 
'^  G. L. SLETMO & E. W. WILLIAMS, Liner Conferences in the Container Age, New York, 1981. 
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information for early 1975, a time when the total number of lines had been reduced 
to 17. The total volume of capacity offered, in terms of Gross Register Tons however, 
had remained more or less the same, slightly over 5 million GRT. 
The tables also show that 57% of the lines operating in 1960 had disappeared 
by 1975. Among those to be forced out of the market were eight well-known top 
operators such as Fumess, States Marine and Moore McCormack. 
To find out what the other lines had done to stay in the market, we must again 
turn our attention to the afore-mentioned tables. The four top lines in 1960, Cunard, 
USL, HAL and Fumess Lines, provided about 70% of the capacity offered. Fifteen 
years later these same lines provided only about 17%. The top four in 1975 consisted 
of Sea-Land, Seatrain Lines, Atlantic Container Line and USL. Only USL had been 
able to retain its independent leading position. HAL and Cunard had had to combine 
their efforts with other lines like the "Swedish Transatlantic Line", the "Wallenius 
Line", the "Compagnie Generale Maritime" and the "French Line" to remain active 
on the North Atlantic. In 1966, at the initiative of HAL and Wallenius they set up 
a consortium called "Atlantic Container Line" (ACL) '^ Three years later shipping 
firms from the U.K., Belgium and Hong Kong ("Bristol City Line", "Belgian Line" 
and "Clark Transport") set up a consortium to run the so-called "Dart Container-
line" '\ 
Formation of consortia Uke ACL and Dart was and is an increasingly popular 
response on the part of smaller shipping lines to the demands of containerisation '^ . 
Nowadays, consortia are to be found in all major international liner trades in the 
world. It is very difficult to give an exact definition of the "consortium" phenomenon 
as they appear in various forms. Generally speaking, then, consortia aim at pooling 
a number of essential activities required for operating a liner service. Some consortia 
are virtual mergers of shipping lines, others constitute a looser form of co-operation. 
ACL is a legal entity distinct from its members. The members of ACL charter their 
vessels to the consortium, which operates them under its own name. The individual 
members act as agents and organs of the consortium, pays them for the vessels 
chartered and distributes their dividends according to the number of shares they hold 
in ACL. The members also receive agency fees for their activities in canvassing 
cargoes. 
Though at first sight many consortia appear to be some new sort of conference, 
in practice they are not. They usually operate within a conference and therefore do 
not infringe on one of the conference's essential powers, that of rate fixing. 
" Information on ACL is to be found in the following publications • R KYLE, Competition and 
Co-operation in the US Lmer Industry A Case Study of the North Atlantic Trade Routes, Washington, 
U.S. Department of Transportation, 1985 ; T. RINMAN & R. BRODEFORS, op at, -, A. D. WENTHOLT, op. 
cit 
'" R. KYLE, op at 
" Information on consortia in general is to be found in A. HERMAN, op at., O.E CD , op at, Role 
of Consortia in Liner Shipping Additional Comments by CAACE and CENSA, unpublished submission 
of CAACE and CENSA to the EC Commission, 1986 
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Although probably the most interesting, consortium formation was not the only 
result of containerisation on the North Atlantic. Mergers were another. The old 
German rivals, HAP AG and "Norddeutsche Lloyd" for instance, had started a joint 
service as far back as 1930 '*. In the wake of the Sea-Land's initiative, in November 
1967 they decided to set up a joint venture, the "HAPAG-Lloyd Container Lines". 
Two years later they took the next, logical step. To start container services in the 
worid's major trades, the North Atlantic, Australia and the Far East, HAP AG and 
Lloyd needed to raise more than one billion marks. Neither of them could come up 
with this capital independently and so, in 1970, they decided to merge and form the 
HAPAG-Lloyd company. 
Another less drastic reaction was the conclusion of joint venture agreements. 
The most recent and spectacular example of such an agreement is that concluded 
between Sea-Land, Trans Freight Lines and Nedlloyd ". In November 1986 USL 
went bankrupt and several months later its twelve large fall containerships were 
bought by Sea-Land. Four of these are now being used on the North Atlantic. Both 
TFL and Nedlloyd contribute to the operating costs of these ships and have chartered 
part of their capacity, by way of a so-called slot charter, for a minimum of three years. 
Last but not least, the past twenty years have also witnessed a distinct deve-
lopment towards concentration within the conference system itself'^ At the start of 
the container revolution in the mid-sixties, five basic conference agreements were in 
existence. The vast majority of shipping lines were members of at least one of these 
conferences. As a result they were always able to control a major share of the trade. 
In 1968 the conference lines carried approximately 77% of all liner cargo, in 1975 
roughly 93%. For various reasons, however, this did not prevent the outbreak of rate 
wars, as the situation in the early seventies clearly proved. The rate war of the time 
was solved by concluding a pool agreement. In 1972 the existing conferences decided 
to co-operate more closely and formed some sort of "superconference" called the 
"Associated North Atlantic Freight Conference" ". Its objectives were to confer 
together irom time to time to discuss a broad range of issues. Even though the 
agreement specifically excluded rate matters from the list of subjects to be discussed, 
the fact that the various conferences on the route got together to some extent lessened 
the competition among them and resulted in restricting alternative services available 
to shippers on the given trade. This form of conference concentration finally resulted 
some years ago in the creation of two conferences : the "North Europe U.S. Atlantic 
Conference" (NEAC) and the "U.S. Atlantic North Europe Conference" (ANEC). 
At the moment ANEC and NEAC are the only conferences active on the North 
Atlantic ^ ^ 
'* O. SEILER, op. cit. 
" An Atlantic Trio, in: Containerisation International, April 1988. 
" The following paragraph is based on : R. KYLE, op. cit. 
" A. HERMAN, op. cit. 
^^  Croner's World Directory of Freight Conferences, February 1988. 
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In other words containerisation has woven the cobweb created by steam into two 
thick strands of co-operation. 
Ladies and Gentlemen, 
Let me conclude this paper by briefly reverting to my opening remarks. At the 
time I suggested that research into the recent history of conferences could provide us 
with clues to their potential for survival in the future. The logical question that now 
arises from this is, which clues might emerge from the foregoing review of develop-
ments on the North Atlantic. I will try to answer this in a general and tentative way. 
First of all I hope to have shown that the introduction of both steam and 
containers resulted in the need for a dramatic increase in investments and an 
explosion in supply. These two developments, combined with a relatively slow growth 
in demand for shipping services, led to the onset of fierce competition. The increased 
need for investments and this fierce competition forced shipowners to co-operate 
more closely in order not to be thrown out of the market ^l 
In my opinion, this may lead us to conclude that possible technological 
innovation on a similar scale in the future will have more or less identical results. In 
the closing decades of the nineteenth century the necessity for co-operation culmi-
nated in the creation of conferences. Nearly a century later, on the other hand, 
containerisation among other things stimulated the creation of consortia. Conferen-
ces, however, did not outlive their usefulness ; they merely underwent the same 
development of concentration. Their capacity for survival on the North Atlantic is all 
the more remarkable when one realises that conferences operating on the United 
States have traditionally been among the weakest. To explain this particular feature 
in detail would require at least another paper ^l Suffice it to say that American 
anti-cartel legislation, embodied in the 1916 and 1984 Shipping Acts, has placed 
serious restrictions on shipowners as far as concluding commercial agreements among 
themselves and with shippers is concerned. As a result, conferences operating on the 
U.S. have always been so-called "open conferences". In other words, any shipping 
line that wished to join the conference was entitled to do so. This cleariy interfered 
with a conference's ability to exploit a dominating position in a trade to the flillest 
extent. 
On the basis of this last conclusion one is seriously tempted to believe that 
conferences, these veterans of two revolutions, surely stand a good chance of surviving 
this century. 
And even if conferences, for one reason or another, cease to exist, consortia will 
still be there, consortia that will then have to assume former conference authority in 
'' For a general review of this phenomenon see : I. H. CHRZANOWKI, Concentration and Centralisation 
of Capital in Shipping, Saxon House/Lexington Boolcs, 1973. 
" See instead : M. R. LLORCA, Anti-Trust Exemption of Shipping Conferences, in : Journal of Maritime 
Law and Commerce, Vol. 6, 1974-1975. 
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the field of rate fixing. Consortia that will, in reality, be conferences, albeit under 
another name. 
Ladies and Gentlemen, 
Last but not least, I hope to have shown that research into the recent history 
of shipping in general can be an interesting and highly relevant undertaking. Much 
work is stiU to be done in this area. In my opinion its rewards promise to be 
manifold : not merely an extension of our maritime historical knowledge but also an 
enhanced respect and, who knows, more liberal fiinding by the shipping industry 
itself 
The least it can do is cure my split personality. 
Thank you for your attention. 
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L'ÉVOLUTION DE LA PROTECTION SOCIALE 
DES GENS DE MER FACE AUX 
DÉVELOPPEMENTS DANS LE MONDE MARITIME 
AUX XDC^  et XX^ SIÈCLES 
PAR 
Hubert LIBERT 2 4 5 8 8 
1. L'histoire de la protection sociale des gens de mer, partant l'histoire du droit 
social maritime avant la lettre, a été, jusqu'au début du xx* siècle, l'histoire du droit 
maritime même. Intimement liées à la situation toute particulière dans laquelle vit et 
travaille sous les ordres du capitaine la communauté restreinte à bord des navires, les 
normes se rapportant à la protection sociale des marins ont inévitablement subi 
l'influence des facteurs juridico-économiques qui ont caractérisé le droit maritime tel 
quel, droit qui traditionnellement a été considéré comme l'ensemble de normes 
régissant le commerce maritime. 
Il s'agit là d'un développement commun à tous les pays d'Europe. Ce ne serait 
même pas faire preuve d'européanisme de prétendre qu'un même vent soufflait du 
midi au septentrion. On a même soutenu que ces normes auraient eu leurs racines 
dans les ports des régions qui constituent actuellement la Zèlande et la Flandre. Ne 
nous aventurons pas dans de disputes historiques et soyons concrets : quelques soient 
leurs origines, les compilations médiévales ont joué un rôle, dont on ne pourrait 
sousestimer l'importance, dans la genèse d'un système juridique de protection sociale 
qui s'est développé dans les différentes législations des états nationaux aux xix' et xx° 
siècles '. 
Loin de vouloir prétendre que les gens de mer bénéficiaient à l'époque de 
l'expansion des villes d'avantages sociaux considérables, force est quand même de 
souligner qu'on discerne dans les coutumes prévalant à partir du xiii^  siècle trois 
grands volets que nous retrouverons distinctement dans les législations des états 
nationaux à partir du xviii* siècle, notamment le droit maritime proprement dit 
régissant les aspects purement commerciaux de l'aventure maritime, un embryon de 
droit social ou, mieux dit, de droit du travail se rapportant au contrat d'engagement 
maritime, aux gages et à la prise en charge par le capitaine des soins de santé des gens 
de mer ainsi que des dispositions d'ordre disciplinaire et pénal. Cette triade juridique 
' C. SMEESTERS et G. WINKELMOLEN, Droit maritime et droit fluvial, I, Bruxelles, 1929, pp. xiv et xv. 
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va se développer jusqu'au xvi' et xvii' siècles a travers les «Roles d'Oleron», les 
jugements de Damme et de Westkapelle, le droit maritime de Visby et le «Blackbook 
of the Admiralty» N'oublions non plus le role preponderant joue par le Consulat de 
la Mer avant tout en Europe méditerranéenne mais également en Europe atlantique ^ 
2 Ce développement coutumier sera petit a petit repris par les codifications des 
souverains, entre autres les ordonnances de Charles-Quint et de Philippe II dans les 
provinces belgiques et la fameuse «Ordonnance de la Manne» de Colbert sous le règne 
de Louis XTV en France Peut-on imaginer un plus grand hommage a la valeur d'un 
droit coutumier devenu progressivement lex mercatoria et par après consacre comme 
loi ecnte par des ordonnances de pnnces omnipotents'' L'honunage de Colbert aux 
normes coutumieres médiévales mettait malheureusement un point final au dévelop-
pement, tout au moins provisoirement 
Chose étonnante, l'Ordonnance de 1681, qui aurait pu être a la base d'un nouvel 
elan vers le développement des différentes branches du droit mantime, met plutôt un 
terme a une evolution d'un droit si intimement lie aux techniques de navigation et aux 
pratiques commerciales II est vrai que l'œuvre de Colbert ajoue un rôle preponderant 
en matière de generalisation des principes juridiques et d'unification des coutumes en 
vigueur en Europe occidentale mais, au fond, l'ongmalite fait défaut II ne s'agit 
certainement pas d'une œuvre que l'on oserait appeler creatnce , l'Ordonnance n'a 
guère innove en la matière Si bnllante que soit la compilation — un des plus beaux 
monuments de legislation qui honorent le siècle de Louis XTV, comparable selon 
certains au Code Napoleon de 1804 - , en matière de droit du travail mantime elle 
ne nous apprend nen de neuf et, ce qui est encore plus deplorable, elle inaugure une 
penode d'immobilisme qui se prolongera jusqu'à la fin de la premiere guerre 
mondiale Elle cliche une situation et il nous faudra les grands courants sociaux a 
l'aube des folles années vingt pour voir déclencher de nouvelles initiatives qui au 
niveau international et, par voie de consequence, au niveau national changeront 
foncièrement l'aspect et la structure du droit du travail mantime 
Eutretemps, au xix' siècle, les principes de l'Ordonnance ont ete repns par le 
Code de Commerce du 15 septembre 1807 et ont ete répandus non seulement dans 
les pays faisant partie du premier Empire mais également dans beaucoup d'autres qui 
désiraient bénéficier de l'œuvre legislative française 
3 L'interet jundique pour le travail mantime s'affaiblissait mais, chose étrange, 
la situation des gens de mer en dehors du travail, après les périodes du travail et tout 
spécialement l'invalidité a la suite de maladie ou d'accident et les consequences de 
la veillesse éveilleront l'attention et les preoccupations des souverains et ceci dans une 
penode ou pareilles preoccupations n'étaient guère a la mode ^ 
^ H LIBERT, La protection des gens de mer en cas de maladie et de blessures du 13' au 19' siècle, dans 
Lloyd Anversois, 24 25 et 26 septembre 1960 
' A DELPÉRÊE, Sécurité sociale — Problèmes généraux, Louvain, 1972, p 12 
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L'Ordonnance du 15 avril 1670 allait garantir aux marins deux ecus par mois 
leur vie durant, renouant ainsi avec d'anciennes traditions hanséatiques qui garantis-
saient aux gens de mer du pain à charge du navire et des intéressés au chargement '*. 
Le cadre purement contractuel fut dépassé et nous voyons ainsi s'instaurer un 
embryon de sécurité sociale pour gens de mer plusieurs siècles avant que les 
travailleurs à terre auront été à même de revendiquer pareils avantages. Situation bien 
boiteuse, il faut l'admettre, qui expliquera quand même comment, pour des raisons 
historiques, malgré la stagnation au point de vue des avantages immédiats résultant 
du contrat d'engagement maritime, la marine marchande connaîtra à l'aube de la 
révolution industrielle une forme de sécurité sociale que, à juste titre, lui enviaient les 
travailleurs à terre. 
Citons comme exemple l'Ordonnance du Roi portant règlement pour les frais 
de conduite du 1" août 1743, repris par le décret du 5 germinal an XII, qui restera 
d'appHcation en Belgique jusqu'en 1928. Le capitaine est tenu de pourvoir aux frais 
des maladies contractées pendant le voyage et aux dépenses nécessaires pour mettre 
les gens de mer en état de se faire conduire chez eux. 
L'édit du mois de mai 1709 a organisé le fameux «Établissement royal des 
Invalides de la Marine». Le but était de permettre aux marins invalides de jouir du 
fruit de leur travail et de passer le reste de leurs jours en tranquillité. Des demi-soldes 
furent accordées. L'édit du Roi concernant les Invalides de la Marine de juillet 1720 
organisa définitivement la Caisse des Invalides qui reçut comme tâche de «secourir 
les infirmités et vieillesse des matelots». 
Cette aide se concrétisait par l'octroi de gratifications et de pensions aux marins, 
à leurs veuves et à leurs enfants. Le but était apparemment d'octroyer aux gens de mer 
de la marine marchande les mêmes avantages sociaux qu'à ceux de la marine royale ^ 
Ce système est un corollaire de l'application de l'Inscription maritime. 
La Révolution française ne s'est pas désintéressée des gens de mer. Par arrêté 
du 18 thermidor an III le Comité de Salut Public a créé la Caisse de Prises. Cet 
organisme a été institué pour recevoir en dépôt et conserver jusqu'au moment de la 
liquidation le produit des captures faites sur l'ennemi et les pirates. Si deux ans après 
la liquidation les intéressés n'avaient pas fait de demande, les fonds étaient versés à 
la Caisse des Invalides. 
4. Comme la violation de dispositions concernant l'engagement maritime a été 
de temps immémorial sanctionnée par des peines disciplinaires voire même correc-
tionnelles, il n'est pas surprenant de retrouver dans la plupart des compilations 
médiévales, des dispositions concernant la discipline à bord ainsi qu'une enumeration 
de peines disciplinaires. La répression était, à vrai dire, entièrement moyenâgeuse : 
la cale mouillée, la mise â la boucle, la mise à cheval sur la barre du cabestan avec 
" H. LIBERT, Inleiding tot enkele juridische en sociale problemen betreffende de zeelieden varende onder 
Belgische vlag, Anvers, 1962, p. 24. 
' H. LIBERT, Zestig jaar maritiem arbeidsrecht Wanneer eindelijk eens op de helling ?, dans : Liber 
Amicorum Lionel Tricot, Anvers, 1988, pp. (377) et 383. 
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des boulets aux pieds, le marquage au fer rouge. Ce ne sera qu'au xx' siècle que l'on 
pourra assister à une humanisation du système disciplinaire et penal de la marine 
marchande. 
5. À la fin de la seconde Restauration la revolution industrielle, a la suite du 
développement du machinisme dans tous les domaines, va battre son plein. Les 
premieres tentatives expérimentées surtout Outre-Manche vont être petit a petit 
couronnées de succes : il suffit d'envisager la navigation a vapeur qui tendra au 
remplacement de la navigation a voile et y reussira d'ailleurs parfaitement le siècle 
suivant. 
Corollaire inéluctable : la structure et la composition du personnel marin 
subiront de grandes transformations. Les modifications qu'entraînent les nouveaux 
types de bâtiments auront leur repercussion sur le personnel maritime qui perdra son 
uniformité primitive. En effet, autrefois il y avait l'homme de mer rompu a toutes les 
difficultés de la manœuvre, accomplissant toutes les besognes imaginables. L'âme du 
voilier était la mâture et la voilure, celle du navire a vapeur sera la machine : le 
personnel technique fait son apparition et sera considère comme marin a part entière, 
et sera même reçu comme officier ^ Presage de la situation postindustrielle ou la 
profession exigera de chaque membre de l'équipage et surtout des officiers des 
connaissances et des habilites techniques de haut niveau? 
Les methodes et les modalités d'engagement changent : l'engagement sera de 
plus en plus fait au voyage. Il en resuite qu'a l'expiration du voyage le marin sera 
derôle et devra souscrire un nouvel engagement, très souvent à bord d'un autre navire. 
Il changera chaque fois de milieu et devra chaque fois s'adapter a une nouvelle 
mentalité. Les equipages deviendront ainsi de plus en plus hétéroclites et cosmopo-
lites, tandis que jadis les marins étaient a peu pres tous du même port ou de la même 
region. Le rôle des intermédiaires au recrutement et des «shipping masters» sera 
accentue. Dans plusieurs ports, comme par exemple celui d'Anvers, il existait vers la 
moitié du siècle precedent un usage a ce sujet, notamment le paiement d'une 
commission d'enrôlement ; cette commission était due à partir du moment ou le 
navire avait passe un certain point de repère a la sortie du port \ Beaucoup de pays 
connaissaient a cette epoque la pratique designee par le mot anglais «to shanghai». 
Tres souvent le marin était embauche dans des debits de boisson et amené a bord en 
état d'ebriete, ou il reprit conscience lorsque le navire avait déjà quitte le port et se 
trouvait déjà au large *. 
' L HENTXEBICQ, Pnncipes de droit maritime compare, II, Bruxelles, 1910, p. 58, n° 41. 
' Jugements du tnbunal de commerce d'Anvers du 8 mai 1856, Jurisprudence du Port d'Anvers, 1856, 
p 185 ; du 30 avnl 1857, Jurisprudence du Port d'Anvers, 1957, p. 122 , et du 18 août 1884, Juris-
prudence du Pon d'Anvers, 1887, p 104. 
' H. LIBERT, Inleiding, cit supra, p 35 , The Living Webster Dictionary of the English Language, 
Chicago, 1974, p 886. 
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6. La période vers 1850 verra naître plusieurs initiatives en vue d'améliorer les 
conditions de vie des gens de mer. 
En Belgique, la loi du 21 juillet 1844 sur les droits différentiels' a posé la 
première pierre d'un système moderne de prévoyance sociale en faveur des marins. 
Lors de la discussion du projet de loi sur les droits différentiels à la Chambre des 
Représentants (séance du 4 juin 1844 dont le compte rendu a été publié au Moniteur 
belge du lendemain), le député Rogier estimait devoir proposer une disposition 
additionnelle. Le projet de loi en question tendait à encourager le commerce maritime 
et à accorder aux armateurs belges la protection qu'ils avaient demandée. Les 
provinces méridionales belgiques s'étaient séparées des provinces septentrionales et 
l'indépendance nationale belge était à l'origine d'une stagnation économique. Beau-
coup d'armateurs belges avaient pris le chemin du Nord et les nouveaux dirigeants 
des provinces méridionales s'efforçaient de promouvoir le développement d'un 
pavillon national dans le cadre général d'un relance du commerce maritime '°. Or, 
comme disait M. Rogier, il ne suffit pas d'accorder une protection aux armateurs, il 
faudrait aussi protéger et encourager les marins belges. Ceci serait en quelque sorte 
la conséquence de la loi qui a pour but le développement de la marine belge. Le 
député Castiau approuvait cette proposition comme étant «une pensée noble, une 
pensée généreuse que celle qui avait pour but de garantir contre les vicissitudes du 
besoin, contre les périls de leur profession et ces marins qui exposent leur vie chaque 
jour, et étendre le patronage social sur leurs veuves et leurs orphelins» ". La 
protection garantie par la Caisse de secours et de prévoyance ainsi créée s'étendait 
au début à l'assurance maladie et accidents ainsi qu'aux pensions de vieillesse et de 
survie. 
7. Les mêmes motifs présidaient à l'élaboration d'un code disciplinaire et pénal 
pour la marine marchande (loi du 21 juin 1849). C'était surtout la désertion des 
marins qu'il fallait combattre. Cette désertion entravait en effet la navigation et 
empêchait les capitaines, à raison de l'urgence du départ, de faire un choix convenable 
et les forçait souvent à admettre des marins indignes de leur confiance '^ . En principe 
la poursuite de la désertion était possible en vertu de diverses dispositions de 
l'ordonnance du 31 octobre 1784 et de la loi du 21-22 août 1790. 
Néanmoins la jurisprudence belge estimait que l'application de ces textes 
français à la marine marchande belge était particulièrement contestable et l'exécution 
souvent impraticable. En effet, ces dispositions se rattachaient au système général des 
classes établi en France et remontaient à l'Inscription maritime instaurée par Colbert. 
' Moniteur belge, 25 juillet 1844. 
'" A. DE VOS, De Belgische Koopvaardij in de 19de eeuw, dans : Vijftig jaar Koninklijke Marine 
Academie, Anvers, 1986, pp. 25-35. 
" Moniteur belge, 10 et 11 juin 1844. 
'^  Pandectes belges, tome XV, 1886, v° Code disciplinaire et pénal pour la marine marchande et la 
pèche maritime. 
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L'Ordonnance du 22 septembre 1668 avait organise un procède de recrutement 
connu sous le nom de «système des classes» qui, selon Colbert, avait pour but de 
concilier les besoins du Roi avec ceux du commerce et de la pèche. Les gens qui 
vivaient de la mer furent divises en plusieurs classes par les agents du Roi appelés 
commissaires des classes. Chaque année il y avait levée en masse d'une classe et les 
classes servaient a tour de rôle. En échange de ce service, les personnes inscrites au 
registre des classes recevaient aide entière a bord et demi-solde a terre, étaient 
exemptées de charges féodales et obtenaient des secours au cas d'infirmité '^ Nous 
avons d'ailleurs déjà eu l'occasion de souligner plus haut, au numero 3, l'influence 
de l'Inscription maritime sur le regime des avantages sociaux des gens de mer de la 
marine marchande. Ce système, qui a ete amende a plusieurs reprises, entre autres 
par l'ordonnance du 31 octobre 1784, la loi du 3 brumaire an IV, le décret du 
31 décembre 1873 et la loi du 24 décembre 1896, consacre l'union de la marine 
nationale a la marine marchande. Par son arrêt du 8 juillet 1844 la Cour de Cassation 
de Belgique a confirme que ces textes n'étaient plus en vigueur en Belgique, puisque 
le système des classes, inherant a l'organisation maritime fi"ançaise, avait cesse d'être 
suivi en Belgique depuis sa separation de la France '''. 
Pendant la même periode la France adopta également un nouveau code 
disciplinaire et penal pour la marine marchande : ce fiit le decret-loi du 24 mars 1852. 
Les principes dominants de ce code furent soulignés par le Ministre de la Marine et 
des Colonies, Theodore Ducos, dans son rapport au prince précédant le texte du 
decret-loi de 1852 : «La vie de l'homme de mer est une exception. Renferme entre 
les étroites murailles du navire qui le transporte d'un point a un autre du globe, à 
travers les solitudes de l'Océan, au milieu de dangers de tous genres, le marin ne peut 
sortir victorieux de cette lutte incessante s'il n'obéit pas aveuglement aux ordres du 
capitaine. L'ascendant moral ne suffit pas toujours pour obtenir cette obéissance si 
nécessaire ; il faut que la loi assure au chef des moyens de repression en rapport avec 
les impérieuses exigences de sa situation difficile» ". 
Ce sont exactement les mêmes idees qui sont a la base de la loi belge du 21 juin 
1849 ". Cette loi fait une distinction entre peines disciplinaires, peines correctionnel-
les et peines criminelles. 
En matière de fautes disciplinaires le droit de prononcer les peines appartient 
sans possibilité d'appel, de revision ou de cassation aux commissaires maritimes, aux 
consuls et aux capitaines. Quelques peines disciplinaires reflètent un était d'esprit que 
l'on croyait propre a l'époque des galères : les fers aux pieds pendant trois jours au 
plus. Certaines peines sont telles que l'on pourrait douter de leur efficacité : le 
retranchement de la ration de liqueur forte ou de vin pendant trois jours au plus, la 
" G. RiPERT, Droit maritime, I, Pans, 1922, n°' 448-481 
" Pasicrisie, 1844, I, p. 289 
" Code disciplinaire et penal de la marine marchande, dans . Jurisctasseur commercial 1987, fasc. 
1165, p 3 
"• G VAN BLADLL, Elements de droit maritime administratif belge. Bruxelles, 1912, p. 230. 
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vigie sur les barres de perroquet ou dans la hune pendant une demi-heure au moins 
et quatre heures au plus. Surtout le cachot pendant trois jours au plus constituait un 
véritable anachronisme. Certaines peines applicables aux officiers ressemblent à des 
sanctions militaires et sont une réminiscence à l'inscription maritime : les arrêts forcés 
dans la chambre et la suspension temporaire des fonctions avec exclusion de la table 
du capitaine. Parmi les peines correctionnelles spécialement pour les hommes 
d'équipage figure l'embarquement sur un bâtiment de l'État. La retenue de solde, 
étant la peine la plus préjudiciable non seulement aux marins mais aussi à leurs 
familles, ne doit être employée que comme la dernière ressource et toujours avec 
modération ". Le produit des retenues doit être versé à la Caisse de secours et de 
prévoyance en faveur des marins naviguant sous pavillon belge. C'est ainsi qu'il est 
fait honneur à une tradition remontant à la fin du xvi' siècle : les Ordonnances 
hanséatiques (Liibeck, 1591) prévoyaient déjà que la moitié du produit des amendes 
infligées pour fautes disciplinaires ou pénales devaient être versée aux indigents. La 
même tradition était d'ailleurs respectée aux Pays-Bas depuis l'Ordonnance du 
24 décembre 1642 '*. 
8. Tout allait définitivement bouger à la fin de la première guerre mondiale. Le 
traité de Versailles de 1919 donnera un nouvel élan et une impulsion significative à 
la position sociale des gens de mer. Les hautes parties contractantes reconnaissent 
l'importance primordiale du point de vue international du relèvement du niveau 
physique, moral et intellectuel des travailleurs salariés. Le travail n'étant pas une 
marchandise, il y a lieu de faire appliquer une réglementation de ce travail par les 
communautés industrialisées. La poursuite de la justice sociale, base d'une paix 
durable, allait être coordonnée au sein de l'Organisation internationale du travail dont 
la préoccupation va être l'introduction de conditions de travail correspondant aux 
pensées directrices du traité de Versailles. 
Le milieu marin fut un des secteurs de la vie économique où l'application de ces 
principes se fit ressentir le plus vite. À peine un an après la conclusion du traité de 
Versailles la Conférence internationale du travail, se réunissant à Gènes, examinait 
la possibilité d'établir un statut international du marin. On se mit d'accord sur la 
méthode à suivre, notamment l'approbation de conventions et de recommandations 
où chaque fois une matière bien déterminée serait traitée. Cette méthode a d'ailleurs 
été couronnée de succès. Jusqu'à présent 36 conventions et 27 recommandations ont 
été adoptées. 
Dès l'origine, en 1919, il a été décidé que les questions particulières intéressant 
les gens de mer devaient en principe être examinées par la Conférence internationale 
du travail lors de sessions maritimes spéciales qui leur seraient exclusivement 
" G. VAN BLADEL, op. cit., p. 249. 
'* J. VYNCKIER, De zeevaanpolitie vroeger en nu, dans : Mededelingen Marine Academie, XXII, 1971 -72, 
pp. I0I-I17. 
273 
consacrées " Le conseil d'administration de l'Organisation internationale du travail 
peut faire appel a un organe consultatif le comité paritaire maritime, compose de 
représentants des gens de mer et des armateurs Lorsque les problèmes présentent un 
intérêt particulier pour les gouvernements, une souscommission tnpartite peut être 
constituée ^° 
9 La convention sur le placement des manns (n° 9 de 1920) mente une place 
toute particuliere Le but pnncipal de cet instrument était de mettre fin aux pratiques 
deshonorantes d'embauchage en vigueur dans beaucoup de ports au xix^  siècle Le 
grand pnncipe mis d'emblée en evidence est l'interdiction d'effectuer le placement des 
manns dans un but lucratif Aucune operation de placem.ent ne peut donner heu au 
paiement d'une remuneration quelconque La loi nationale doit comporter des 
sanctions pénales pour toute violation de cette disposition Un système, efficace et 
repondant aux besoins, d'offices gratuits de placement doit être organise par des 
associations representatives des armateurs et des manns agissant en commun sous le 
controle d'une autonte centrale, soit, en l'absence d'une action combinée de cette 
nature, par l'Etat lui-même La liberté de choix tant du mann que de l'armateur doit 
être garantie Le problème du tour de role a ete pose par le gouvernement norvégien 
Le Bureau international du travail a repondu a cette question le 27 fevner 1947 en 
admettant que l'existence de bureaux d'engagement pour manns pouvait entraîner 
pour les gens de mer et les armateurs une certaine restnction a la liberté du choix 
Le contrat d'engagement des manns proprement dit a également fait l'objet de 
la preoccupation de l'Organisation internationale du travail (convention n° 22 de 
1926) Le souci pnmordial de cette convention est la lutte contre l'embauchage 
irregulier Des facilites doivent être octroyées au mann pour examiner le contrat 
d'engagement avant que celui-ci soit signe Les conditions dans lesquelles le mann 
signe le contrat doivent être fixées par la legislation nationale de maniere a assurer 
le controle de l'autonte publique competente Le contrat d'engagement doit indiquer 
clairement les droits et les obligations respectifs de chacune des parties 
Indépendamment des dispositions internationales concernant le placement et le 
contrat d'engagement mantime, plusieurs autres dispositions ont ete pnses en ce qui 
concerne des obligations spécifiques des armateurs L'armateur doit couvnr les 
nsques de maladie et d'accident survenus pendant l'exécution du contrat d'engage-
ment ainsi que le nsque de deces resultant d'une telle maladie ou d'un tel accident 
(convention n° 55 de 1936) 
L'armateur cessera d'etre responsable a l'égard d'une personne malade ou 
blessée a partir du moment ou cette personne a droit a l'assistance médicale en vertu 
d'un système d'assurance ou de reparation L'armateur doit supporter les frais de 
" E VOGEL POLSKY, DU tnpartisme a I Organisation internationale du travail, Bruxelles, 1966, pp 80 
et 91-94 
" H LIBERT dans Liber Amicorum Lionel Tncot. p 384 
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rapatriement de tout malade ou blessé débarqué en cours de route par suite d'une 
maladie ou d'un accident. Lorsque la maladie ou l'accident entraîne une incapacité 
de travail les gages pour cette période sont acquis au marin. Ce devoir de rapatriement 
existe également à l'expiration du contrat d'engagement (convention n° 26 de 1926 
révisée par la convention n° 166 de 1987). 
Citons finalement parmi les conventions du tout premier début celle concernant 
l'indemnité de chômage en cas de naufrage (n° 8 de 1920). En cas de perte par 
naufrage d'un navire quelconque l'armateur devra payer à chacun des marins em-
ployés sur ce navire une indemnité pour faire face au chômage résultant de cette perte. 
Cette indemnité pourra être limitée à deux mois de gage. 
10. Ce mouvement déclenché en faveur d'un statut social au niveau interna-
tional, voire mondial, aura très rapidement une influence très féconde au niveau 
national. D'ailleurs, dans l'état chronique de concurrence aiguë dont souffre l'indus-
trie des transports par mer, l'unification internationale des lois sociales maritimes a 
été considérée comme une nécessité commerciale '^. 
Tel fiit entre autres l'œuvre du législateur belge. Il ne faut pas perdre de vue que 
les rapports contractuels s'établissant entre armateurs et marins ne pouvaient, eu 
égard à leur spécificité, être assujettis aux dispositions générales concernant le contrat 
de travail. Les droits et devoirs du marin étaient régis par des dispositions disparates 
du code de commerce de 1808, révisé en 1879, et du code pénal et disciplinaire de 
la marine marchande et la pêche maritime de 1849. Ceci revient à dire que, depuis 
la codification napoléonienne, la situation n'avait pratiquement pas changé, cet 
immobilisme étant dû au fait même de la codification. 
En effet, constate l'exposé des motifs de la loi portant réglementation du contrat 
d'engagement maritime, le statut spécial que conserva le marin jusqu'au début du xix° 
siècle résultait du caractère originairement coutumier et international du droit 
maritime. La codification des usages de la mer substitua aux régies internationales les 
législations nationales et la souplesse des usages fit place à la rigidité des textes 
rendant l'évolution du droit extrêmement lente. C'est ainsi que les transformations 
profondes apportées aux conditions de travail à bord des navires par les progrès 
techniques réalisés dans l'art de la navigation ne s'étaient pas encore répercutées sur 
l'œuvre législative. En Belgique le fruit de cette œuvre législative sera la loi du 5 juin 
1928 portant réglementation du contrat d'engagement maritime. Cette législation 
reprend les lignes directrices des premières conventions internationales adoptées au 
sein de l'Organisation internationale du travail. La Belgique avait fait, en effet, un 
point d'honneur de l'introduction dans sa législation nationale de ces principes 
internationaux. D'autre part, d'autres législations européennes de l'après-guerre 
immédiat avaient également influencé cette nouvelle législation belge, entre autres la 
loi suédoise du 15 juin 1922, la loi norvégienne du 16 février 1923 et la loi danoise 
du 1" mars 1923. De plus il y a eu une interaction entre les travaux législatifs belges 
'^ Exposé des motifs, Pasinomie, 1928, p. 217. 
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et les travaux préparatoires à la loi française du 13 décembre 1926. Le législateur 
belge a eu l'ambition de faire «un premier pas dans la voie à suivre afin d'aboutir dans 
un avenir prochain à l'unification internationale des lois sociales maritimes» ^^ . 
11. Le législateur a parlé d'un «régime contractuel renforcé» : il y a, d'un côté, 
la description des droits et devoirs du marin et, d'un autre côté, une énonciation des 
fautes que le marin peut commettre au cours de son engagement ainsi que des 
sanctions qui s'y rattachent. Il n'a pas paru opportun d'unir les deux matières, 
contractuelle et répressive, en un seul projet. En même temps que le projet de loi sur 
l'engagement maritime, il a été entrepris de réviser le code disciplinaire et pénal pour 
la marine marchande et la pêche maritime de 1849. Le droit contractuel et le droit 
répressif furent dés lors séparés. 
Cette séparation, comme l'a dit l'exposé des motifs, fera peut-être mieux 
comprendre aux marins que les sanctions disciplinaires et pénales ne visent nullement 
à assurer à leurs employeurs des garanties plus étroites de bonne exécution du contrat, 
mais répondent à une nécessité d'ordre public : le besoin d'assurer la discipline de 
l'équipage et l'exécution ponctuelle des devoirs contractuels, en vue de sauvegarder 
l'aventure, le navire, les vies et les biens qu'il porte. Le statut des marins se composera 
donc de deux statuts distincts : l'un contractuel formant l'objet de ladite loi du 5 juin 
1928 portant réglementation du contrat d'engagement maritime, et l'autre discipli-
naire et pénal formant l'objet d'une loi du même jour portant revision du code 
disciplinaire et pénal pour la marine marchande et la pèche maritime. On ne peut que 
constater l'évolution entièrement parallèle, quoique précurseure, en France où il y a, 
d'une part, la loi du 13 décembre 1926 portant code du travail maritime et, de l'autre, 
la loi du 17 décembre 1926 portant code disciplinaire et pénal de la marine 
marchande. 
12. Le législateur belge estimait que le code pénal maritime de 1849, malgré 
les tempéraments de la loi du 13 avril 1851 qui avait supprimé certaines peines 
corporelles, ne répondait plus aux exigences de l'époque. Il n'y avait pas uniquement 
les changements dans la nature et l'organisation du travail à bord des navires dont il 
fallait tenir compte. Les conceptions sociales et la science pénale elle-même avaient 
tellement évolué qu'un grand nombre des dispositions légales de 1849, qui s'inspi-
raient du code pénal de 1810, n'étaient plus applicables. Entretemps un nouveau code 
pénal avait été introduit en Belgique basé sur de nouvelles théories sur l'exercice de 
la répression ". Une refonte du système pénal et discipUnaire des marins en parti-
culier s'avérait dès lors nécessaire. Il fallait rechercher un nouvel équilibre entre la 
liberté du marin et les nécessités de l'exploitation du navire et sa sécurité. Les mesures 
anachroniques furent abandonnées : retranchement de la ration de boissons fortes, 
vigie dans la hune et sur les barres de perroquet, fers et cachots, arrêt simple et forcé. 
" Rapport à la Chambre, Pasinomie, 1928, p. 228. 
" Exposé des motifs, Documents du Sénat, n° 237, Sessions 1925-26, p. 885. 
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L'embarquement pour une période déterminée sur un bâtiment de l'État était 
considéré comme une survivance d'un régime depuis longtemps révolu. 
13. Comme il a déjà été souligné, dans plusieurs pays européens, tels que la 
France et la Belgique, U existait déjà depuis longtemps un système de protection 
sociale, en dehors des relations purement professionnelles, après l'expiration du 
contrat qui lie le marin à son armateur. Il va sans dire que cette protection sociale 
allait être étendue et élargie au niveau international. Certaines prestations sont 
garanties à charge de l'armateur, notamment l'indemnité pour faire face au chômage 
résultant de la perte par naufrage du navire (convention n° 8 de 1920) ainsi que les 
obligations en cas de maladie, d'accident ou de décès des gens de mer (convention 
n° 55 de 1936). D'autres supposent l'existence d'un régime d'assurance, comme la 
convention n° 56 de 1936 concernant l'assurance-maladie des gens de mer, octroyant 
au marin incapable de travailler et privé de salaire par suite de maladie des indemnités 
ainsi que le traitement médical. 
Il fallait attendre la fin de la seconde guerre mondiale pour voir la confirmation 
de la nécessité d'un système général de sécurité sociale pour les gens de mer : maladie 
et invalidité, chômage, vieillesse, décès (convention n° 70 de 1946 concernant la 
sécurité sociale des gens de mer). La convention reconnaît expressément que les 
prestations dues aux marins doivent au moins être aussi favorables quant aux 
conditions de leur attribution, à leur montant et à leur durée, que celles auxquelles 
ont droit les travailleurs industriels. Une autre convention (n° 71) de la même année 
entre dans de plus amples détails en ce qui concerne l'octroi de la pension. 
Il est frappant de constater que ce n'est qu'en 1946 qu'a été proclamé le fameux 
principe d'égalité entre le régime applicable aux marins et celui dont bénéficient les 
travailleurs industriels en général, tandis qu'un examen historique démontre que le 
monde maritime a, par rapport aux autres travailleurs, très souvent été avantagé pour 
autant, bien entendu, qu'on puisse parler d'être avantagé quand on compare un 
régime de protection sociale embryormaire au néant. Quoiqu'il en soit, le monde 
international du travail a ainsi reconnu la préoccupation toute speciale qui doit exister 
pour ce secteur tout à fait particulier que constitue la marine marchande. L'après-
guerre, étant très propice au développement social, a d'ailleurs vu naître ou se 
perfectionner dans la plupart des pays européens un régime cohérent de sécurité 
sociale, soit spécifiquement maritime, soit général mais d'application aux gens de 
mer. 
14. Quant à la protection contre les risques professionnels, celle-ci connaissait 
déjà un essor considérable entre les deux guerres. La réparation des accidents du 
travail fait d'ailleurs l'objet d'une convention applicable à tous les travailleurs 
(convention n° 17 de 1925). 
En Belgique, à la fin des années vingt dont nous savons déjà qu'elles furent 
extrêmement prolifiques en ce qui concerne la législation maritime, un système 
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spécifique et particulier de protection contre les accidents du travail en faveur des gens 
de mer vit le jour. Ce système d'assurances contre les accidents, qui en 1845 
ressortissait de la Caisse de secours et de prévoyance en faveur des marins naviguant 
sous pavillon belge, était désormais confie a un organisme d'assurance independant. 
D'autres pays européens connaissaient déjà une legislation concernant les 
risques professionnels qui remontait, soit a la periode d'avant la premiere guerre 
mondiale comme l'Allemagne, soit a la periode d'entre les deux guerres comme 
l'Italie. 11 est a noter que, dans ces deux pays, le regime d'assurance pour les gens de 
mer fait partie d'un regime englobant tous les travailleurs Les Pays-Bas disposaient 
déjà d'un regime tout a fait particulier a la fin de la premiere guerre mondiale et en 
France le regime d'assurance des marins a ete reorganise et unifie a la veille de la 
seconde guerre mondiale ^ ''. 
15. Les années qui ont suivi la fin de la seconde guerre mondiale ont été témoin 
d'un perfectionnement du système de protection sociale des marins, perfectionnement 
qui semble d'ailleurs avoir atteint son apogee dans la convention concernant les 
normes minima a observer sur les navires marchands (n° 147, 1976). Cette 
convention peut être considérée comme une des plus importantes qui aient jamais été 
adoptees au sein de l'Organisation internationale du travail. Deux principes sont 
proclames. 
Premièrement, les conditions d'emploi a bord et les arrangements relatifs a la 
vie a bord doivent dans l'ensemble être equivalents aux dispositions des treize 
conventions reprises dans l'annexe (il s'agit de l'âge minimum, les obligations de 
l'armateur en cas de maladie ou d'accident, l'assurance maladie, les soins médicaux, 
l'examen medical, la prevention des accidents, le logement des equipages, l'alimen-
tation, les brevets de capacité des officiers, le contrat d'engagement, le rapatriement, 
la liberté syndicale et la négociation collective). 
En ratifiant la convention concernant les normes minima, les états s'engagent 
également a appliquer les treize conventions auxquelles la convention se réfère. Ainsi 
les dispositions de quatorze conventions font l'objet d'un seul instrument. C'est la 
raison pour laquelle cette convention est également connue sous la denomination de 
«umbrella convention». 
La convention sur les normes minima a un deuxième grand mérite : elle rend 
possible les mesures de contrôle par les autorites portuaires. Lorsqu'un état, qui a 
ratifie la convention et dans le port duquel un navire fait escale, reçoit une plainte ou 
acquiert la preuve que ce navire n'est pas conforme aux normes figurant dans la 
convention, il peut adresser un rapport au gouvernement du pays d'immatnculation 
du navire. L'état ou fait escale le navire peut prendre les mesures necessaires pour 
" H LIBERT, De beroepsrmcoregelmg ten gunste van de zeelieden van de koopvaardij m de landen van 
de Europese Economische Gemeenschap, mémoire soutenu a l'Institut supeneur de commerce Saint-
Ignace a Anvers, publie comme Publication n° 4 du «International Centre for Social Mantime Study and 
Action», Anvers, 1964, 114 pages 
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redresser toute situation à bord qui constitue clairement un danger pour la sécurité 
ou la santé, même si ce navire navigue sous le pavillon d'un état qui n'a pas ratifié 
la convention ; il fallait en effet pouvoir atteindre des navires battant pavillon de 
complaisance ". 
16. Résumons, pour conclure, ce bref aperçu historique. 
Nous constatons qu'à l'aube de ce qu'on a appelé la période de la révolution 
industrielle classique, la seconde moitié du xviif siècle et les deux premières 
décennies du xix* siècle, époque qui au point de vue maritime était caractérisée par 
l'apparition des premiers navires à vapeur, les relations sociales entre gens de mer et 
armateurs étaient principalement régies par des codes ou des lois qui s'inspiraient 
encore entièrement aux anciennes coutumes médiévales et aux législations en vigueur 
le dernier siècle de l'ancien régime. La période suivant celle de la révolution 
industrielle classique proprement dite, pendant laquelle la navigation à vapeur allait 
connaître un développement accéléré, a vu prendre d'importantes initiatives en ce qui 
concerne l'institutionalisation d'un régime de sécurité sociale, quoiqu'embryonnaire, 
ainsi que d'un régime pénal et disciplinaire où un effort d'adaptation aux situations 
changées a été fait. 
La fin de la première guerre mondiale vit apparaître un grand courant internatio-
nal tendant à l'instauration de normes minima dans les législations internes de tous 
les pays. Les résultats des efforts énergiques déployés au sein de l'Organisation 
internationale du travail ne se firent pas attendre : plusieurs états ont procédé à une 
refonte complète de la législation sociale maritime et à une modernisation du droit 
pénal et disciplinaire applicable à bord des navires marchands. 
La période postindustrielle sera sans aucun doute caractérisée par une réduction 
encore plus sensible des équipages dont les fonctions subiront des mutations fonda-
mentales tendant à la polyvalence due à une automatisation plus poussée des navires. 
La dualité entre personnel de pont et personnel technique, fruit de la révolution 
industrielle, disparaîtra de plus en plus. 
Force est de constater que les pavillons européens traditionnels éprouvent 
énormément de difficultés pour se maintenir. La crise mondiale s'est fait ressentir 
dans le domaine du transport maritime : excédent de tonnage, navires désarmés, 
marins au chômage. On prétend que le prix de la protection sociale, résultat d'efforts 
inlassables et de luttes continues, est devenu impayable. Il fallait dès lors faire appel 
à un système dont le coût devrait être compatible avec un bon rendement. Le pavillon 
de complaisance offrira la solution : un pavillon sans aucun rapport avec le pays 
auquel ressort l'armateur ou le propriétaire. De plus en plus, les armateurs du monde 
occidental ont fait appel à ce procédé et ont transféré des navires battant pavillon de 
leur pays sous un pavillon de complaisance offert par un pays pratiquant la libre 
immatriculation. 
" J. VYNCKIER, Port-State Control in België, dans : Liber Amicorum Lionel Tricot, Anvers, pp. (591), 
597. 
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Cette pratique pose avant tout des problèmes de droit public international En 
effet, la convention sur la haute mer, signée a Geneve le 29 avnl 1958, prévoit que 
chaque Etat fixe les conditions auxquelles il accorde sa nationalité aux navires ainsi 
que les conditions d'immatriculation et du droit de battre son pavillon Les navires 
possèdent la nationalité de l'Etat dont ils sont autonses a battre le pavillon Entre 
l'État et le navire il doit exister un lien substantiel Ce lien substantiel est une notion 
d'où il resuite que l'Etat avec lequel ce lien substantiel existe a plusieurs possibilités 
d'établir et de maintenir son autorite sur le navire. Il faut que le navire possède un 
element national droit de propriété sur le navire, nationalité de l'armateur, du 
capitaine, lieu de construction ^^  La convention precise que l'Etat doit exercer 
effectivement sajundiction et son controle, dans les domames techmque, admmistratif 
et social, sur les navires battant son pavillon 
Ce principe a ete confirme par la convention des Nations Umes sur le droit de 
la mer de 1982 Maigre les grands pnncipes du droit des gens, ce lien substantiel 
faisait généralement défaut, les pavillons de complaisance n'ayant comme but que 
d'éluder des dispositions fiscales et sociales trop onéreuses. La plupart des navires 
battant pavillon de complaisance ne satisfait pas aux normes internationales concer-
nant les conditions de travail Les reactions de la part des imlieux syndicaux en étaient 
la consequence inevitable Nous avons deja cite la convention n° 147 de 1976 
concernant les normes minima a observer sur les navires marchands D'autre part, 
certams états ayant des flottes de libre immatnculation ont rendu les normes mimma 
apphcables a leurs navires (par exemple, le Libena et le Panama) " Néanmoins, on 
peut conclure qu'en general les attaques lancées contre la libre immatnculation ont 
ete peu efficaces 
Une nouvelle initiative sera pnse par la Conference des Nations Unies pour le 
commerce et le développement (CNUCED — l'acronyme anglais est UNCTAD : 
Umted Nations Conference on Trade and Development) Cette imtiative doimera heu 
a la convention de 1986 sur les conditions d'immatnculation pour navires de mer. 
La notion de lien substantiel est maintenue La nécessite d'un element national est 
soulignée • soit la propnete, soit l'équipage *^ L'état d'immatnculation doit veiller a 
ce que les conditions de travail a bord soient conformes aux normes internationales. 
En vue de protéger les intérêts des pays fournisseurs de main d'oeuvre, un resolution 
jointe en annexe de la convention demande que ces pays élaborent une réglementation 
des bureaux d'engagement Quant aux pays d'immatnculation, celui-ci doit élaborer 
dans sa legislation nationale un mecamsme de garantie pour le paiement des gages 
et des indemnités si l'armateur est défaillant 
" E SoMERS, Kanttekeningen bij het Unctad- Verdrag inzake de registratievoorwaarden voor zeeschepen, 
dans Liber Amicorum Lionel Tncot, Anvers, Kluwer 1988, (469), pp 471 472 
" E SoMERS, op cit,p 478 
" S G STURMEV, The United Nations Convention on Conditions for Registration of Ships, dans Lloyds 
Maritime and Commenal Law Quarterly, 1987, pp 97-117 
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L'on peut se demander honnêtement, en guise de conclusion, si pareille 
convention, dès qu'elle sera entrée en vigueur, sera à même de renverser la tendance 
incontrôlée vers la libre immatriculation qui s'est manifestement accentuée la dernière 
décennie et, par voie de conséquence, à rétablir dans les marines marchandes une 
correcte application du statut social international des gens de mer qui, au niveau 
international, a été à même de maintenir un équilibre entre les conséquences inélucta-
bles de la révolution industrielle et les aspirations humaines et sociales des travailleurs 
de la mer. Un scepticisme prudent ne vaudrait-il pas mieux que de vaines espérances? 
Spes incerta futuri ! 
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TECHNOLOGICAL CHANGE AND 
THE PROFESSIONALISM OF MASTERS AND MATES 
IN THE DUTCH MERCANTILE MARINE, 1815-1914 
BY 
2 4 5 9 0 Karel DAVIDS 
1. Introduction 
The impact of the Industrial Revolution on the Dutch mercantile marine first 
became perceptible in the 1820s. In 1823, the "Nederiandsche Stoombootmaat-
schappij" (NSM, Dutch Steamship Company) was founded in Rotterdam. Amster-
dam followed suit with the foundation of the "Amsterdamsche Stoomboot-Maat-
schappij" (ASM, Amsterdam Steamship Company). Both companies started to 
operate regular services on inland waterways as weU as across the North Sea '. In the 
Dutch East Indies, a regular commercial steamship service was opened between 
Batavia and Surabaya in 1826 ^ 
For several decades steam navigation remained a phenomenon of only marginal 
importance, however. In 1824, the Ehitch mercantile marine —just starting to recover 
fi-om heavy losses during the Napoleonic Wars — numbered 1,097 sailing vessels with 
a capacity of 289,573 m' .^ In 1850 its size had grown to 1,781 ships under saü 
(822,784 m^), while the total number of steamers amounted to only 12 (7,682 m^). 
During the 1850s the difiusion of steam power somewhat accelerated. As the size of 
the Dutch merchant fieet reached its 19th-century peak in 1858, the number of 
steamships stood at 41 (28,606 m') as against 2,397 sailing vessels (1,271,110 m^). 
Between 1860 and Worid War I the balance finally dipped in favour of steam. 
While the number of sailships fell sharply — with a dramatic plunge about 1870 —, 
the total of steamships was steadily on the increase and so was their capacity. At the 
turn of the century, the figures were 425 (222,134 m )^ and 213 (759,657 m^), and 
' M. G. DE BOER, 100 Jaar Nederiandsche scheepvaart. Den Helder/Amsterdam, 1939, pp. 80-82. 
^ F. J. A. BROEZE, The International Diffusion of Ocean Steam Navigation. The Myth of the Retardation 
of Netherlands Steam Navigation to the East Indies, in : Economisch- en Sociaal-Historisch Jaarboek, 45, 
1982, pp. 77-95, esp. p. 79. 
' The figures on the capacity of the Dutch merchant fleet are derived from H. WUN, Aanmonstering en 
arbeidsplaats ter koopvaardij in de 19de eeuw : een reconstructie, in : Leidschrift, 1, 1984, pp. 24-55, esp. 
pp. 44-47, and the Jaarcijfers voor het Koninkrijk der Nederlanden. Rijk in Europa 1914, Den Haag, 
1915, p. 256 (standardized for m^). 
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in 1914 402 (133,434 m') and 407 (2,036,670 m )^ respectively. Although there was 
still a sizeable number of sailships at the start of World War I, the proportion of these 
to the total capacity of the Dutch merchant fleet had become insignificant. 
The growth of steam navigation was related to further changes in technology. 
The adoption of the screw and the compound engine with surface condenser in the 
second half of the 19th century allowed for a significant extension of the area in which 
steamship services could be operated at a profit. During the 1850s and early 1860s 
the network of routes was extended to the Baltic, France and the Mediterranean. 
Steam packet services were developed in the East Indies. In the seventies, the 
steamship ousted the sailing vessel from the routes between the Netherlands and the 
East Indies as well as between the Netherlands and the U.S.A. During the next 
quarter of a century, as the introduction of the triple-expansion engine enhanced the 
advantage of steam over sail, the range of Dutch steamship navigation was further 
extended to include the West Indies, South America and the seas between Indonesia, 
China and Japan. 
The changeover from wood to iron did not really get under way till the 1870s, 
although a number of iron ships were added to the merchant fleet as early as the late 
1840s and 1850s. The first one was the brigantine "Industrie", built for the shipowner 
WiUem Ruys from Rotterdam in 1847 ''. Before 1880, all the iron ships were either 
steamers or sailing vessels for the ocean-going trade, though after that, the innovation 
spread to the sailing fleet for the hometrade as well. In the 1890s steel replaced iron 
as the prime material for the construction of Dutch ships ^ 
The theme of this paper is the impact of these technological changes between 
1815 and World War I on the professionalism of masters and mates in the Dutch 
merchant service '. Professionalism is conceived as the tendency to cultivate specific 
professional knowledge, promote special professional training and tests of compe-
tence, and develop distinct organizations to uphold the values, norms and interests 
of the profession concerned. I will try to show, how professionalism grew between 
1815 to 1860 and how subsequently, partly under the influence of changes in 
technology, both its nature and source were transformed. After about 1860, the 
"autonomous" professionalism that had developed in the Dutch merchant service 
during the early 19th century gave way to another variety : "controlled" professio-
nalism. 
•* B. W. TiDEMAN, Schepen van ijzer of staal, Amsterdam, 1868, pp. 4-5 ; A. BLUSSÉ VAN OUD-ALBLAS, 
De geschiedenis van het clipperschip in Noord-Amerika, Engeland en Nederland, Amsterdam, 1972^ 
pp. 136-137 ; E. W. PETREJUS, Net schip vaart uit Onze zeilvaart in de negentiende eeuw, Bussum, 1975, 
pp. 136-140; H. REUCHLIN, Handelsvaart, in : R. BAETENS a.o. (eds.), Maritieme Geschiedenis der 
Nederlanden, vol. 4, Bussum, 1978 (=MGN), pp. 224-271, esp. pp. 228-229. 
' In this paper I will not deal with further technological changes such as the introduction of electricity, 
radio-telegraphy and the diesel engine, the full impact of which was not felt until after World War I. 
' On the professionalism of navigating officers in general, see G. M. W. ACDA, De ontwikkeling van het 
beroep van scheepsofflcier, in : Tot een rechtschapen en kloek zeeman toe te rusten. Tweehonderd jaar 
Kweekschool voor de Zeevaart en Hogere Zeevaartschool Amsterdam, Zutphen, 1985, pp. 51-83. 
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2 The rise of autonomous professionalism, 1815-1860 
Apart from naval officers, there was one category of Dutch seafarer that clearly 
showed charactenstics of professionalism well before the end of the 18th century the 
masters and mates of the Dutch East-India Company (VOC) ' The VOC, founded 
in 1602, held the monopoly of shipping between Asia and the Netherlands The nse 
of professionalism within the VOC started with the development of a system of 
examinations By the second half of the 18th century, this had grown to such an 
extent that all navigating officers were subject to tests of competence in seamanship 
and the art of navigation, both at the beginning of their service with the Company and 
at any subsequent transition stages in their career Moreover, elaborate rules governed 
their operations at sea These applied particularly to the keeping of logbooks and the 
handling of navigational instruments supplied by the VOC This dnve towards 
professionalism onginated with the directors and their technical advisers rather than 
with the officers themselves Masters and mates were being forced to comply with 
standards set by their employer 
Although the VOC was brought under public ownership as a result of the 
Batavian Revolution of 1795, the monopoly was not lifted until 1805 * As the Dutch 
possessions in the East were temporarily lost to the Bntish, it took some time before 
the full consequences of the change could be felt When the East Indies returned to 
Dutch rule in 1816, a number of Dutch shipowners immediately availed themselves 
of the new opportunities offered by the revival of the Asia trade On the whole, the 
Dutch shipping industry was unable to cope with foreign competition, however. In 
order to bnng the trade between Asia and the Netherlands firmly back under Dutch 
control, the government assigned a key role to a new organization, founded in 1824, 
the "Nederlandsche Handel-Maatschappij" (NHM) The NHM, set up as a limited 
company with strong support from the government, was commissioned to purchase 
government products in the Indies for resale in the Netherlands and was granted the 
monopoly in shipping government products to and from the colony in the East. 
Unlike the VOC, the NHM was as a rule not to operate its own ships but act as a 
freighter According to its memorandum of association, the company was obliged to 
make exclusive use of ships flying the Dutch flag, commanded by Dutchmen and built 
on shipyards in the Netherlands or in one of the Dutch colonies ' 
' On the professionalism of naval officers see J R BRUUN, De Admiraliteit van Amsterdam in rustige 
jaren 1713 1751 Amsterdam 1970, ch 4, esp pp 122-133 Ph M BOSSCHER, Oor/og^vaart, in MGN, 
vol 3, pp 353-394, esp pp 373 374 , on officers of the VOC, see C A DAVIDS, Zeewezen en 
wetenschap De wetenschap en de ontwikkehng van de navigatietechniek m Nederland tussen J585 en 1815, 
Amsterdam/Dieren 1986, pp 294-295 
* E S VAN EYCK VAN HESLINGA, Van Compagnie naar Koopvaardij De scheepvaartverbinding van de 
Bataafsche Republiek met de kolomen m Azie 1795 1806 Amsterdam/Den Haag, 1988, pp 13, 166, 
175-176 
' W F MANSFELT Geschiedenis van de Nederlandsche Handel Maatschappij 2 vols Haarlem, 1924, 
vol 1, ch 2 
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This protectionist policy of the NHM was the single most important factor in 
the remarkable recovery of Dutch shipping and shipbuilding from the mid-1820s 
onwards. The revival received an additional boost from the introduction of the 
Culture System into the East Indies in 1830. The adoption of the system, which 
entailed the regular use of forced labour on government plantations, led to a big 
increase in the volume of produce to be carried to the Netherlands and consequently 
to an even greater expansion of the Dutch merchant fleet. Between 1831 and 1840 
the number of ships rose from about 1,250 to about 1,630, while the total capacity 
almost doubled. The number of frigates fit for the voyage to Asia even increased from 
101 to 216, with their capacity more than trebling '". As a response to the growing 
over-capacity the NHM adopted a rota system in 1841, restricted to the ships already 
in service or still under construction ; later the restriction was dropped, although the 
system itself remained in force. It should be emphasized, however, that the trade to 
and fi-om the East Indies, albeit crucial for the recovery of the Dutch mercantile 
marine, did not comprise the entire ocean-going trade. At the end of the Napoleonic 
Wars it did not take long before Dutch ships were (again) sent to Japan, China, the 
U.S., the west-coast of Africa and the east-coast of South America. In the late 1840s 
and 1850s Dutch merchantmen also regulariy sailed to Chile, Peru, California and 
Australia, sometimes en route to Java. And besides the ocean-going trade there was 
of course the home trade. A large number of Dutch ships, many of them belonging 
to shipowners in the province of Groningen, plied the European waters from the 
Baltic down to the Black Sea. 
While the East Indies trade no longer remained the preserve of a select group 
of navigators employed by the VOC, professionalism was spreading, too. To some 
extent its growth was deliberately encouraged by the national authorities. In 1823 the 
government decided to appoint public lecturers in mathematics and navigation in the 
four main port-cities of the then United Kingdom of the Netherlands : Amsterdam, 
Rotterdam, Antwerp and Ostend. The teachers were charged to give free instruction 
to anyone who wished to be trained as a pilot for the Navy or the mercantile marine. 
According to the regulations issued on October 12, 1823, the courses were to 
encompass the entire field of the art of navigation, ranging from elementary 
mathematics up to the determination of longitude by the method of lunar distances. 
Simultaneously, the state introduced examination facilities for mates in the merchant 
service ; these were, in fact, the same as those for mates in the Navy. While the 
examinations for the latter category were compulsory, those for the former were 
optional, however. Moreover, they pertained only to theoretical subjects. Candidates 
were not interviewed about their knowledge on seamanship or commercial practice ". 
'° R. T. GRIFFITHS, Industrial Retardation in the Netherlands 1830-1850, Den Haag, 1979, p. 94. 
" C. A. DAVIDS, Het zeevaartkundig onderwijs voor de koopvaardij in Nederland tussen 1795 en 1875. 
De rot van het Rijk, de lagere overheid en het particuliere initiatief, in : Tijdschrift voor Zeegeschiedenis, 
4, 1985, pp. 164-190, esp. pp. 166-170. 
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In the Northern Netherlands both initiatives ended in almost complete failure. 
The public lectures in Amsterdam and Rotterdam were hardly attended. At an inquiry 
by the NHM among the 168 captains of ships chartered by the company in 1851, it 
turned out that 106 of them (63%) had never sat an examination. Among the 62 who 
had once passed a test of competence, less than 44 (26%) had done so before the 
examining board appointed by the state '^ 
Developments in the Netherlands at this point diverged from those in Britain 'I 
It is well known that the British Board of Trade established optional examinations for 
masters and mates in 1845. Soon afterwards the Admiralty decided that no vessels 
could be chartered as a transport, convict ship or freight ship unless the masters and 
mates held a certificate of qualification. This regulation also applied later to Post 
Ofiice packets ; in consequence, the number of examinees sharply increased. Under 
the Mercantile Marine Act of 1850 examinations were made compulsory, and 
examining boards were established in the leading ports of the realm. The Chief 
Examiner of the London Local Marine Board was commissioned to set the standard 
for the examinations held in other port-cities. From 1853 onwards, every major port 
also saw the establishment of a school of navigation. These schools, which duly 
prepared seamen for the tests of competence, were initially sponsored by the Board 
of Trade and later by the Science and Art Department of the Board of Privy Council 
for Education. 
In the Netherlands the drive towards professionalism in the merchant service 
originated from below rather than from above. The fiasco of the government's efforts 
in the 1820s did not spell the breakdown of professionalization. The real motive 
power for the growth of professionalism was supplied from other sources. Let us take 
a look at three aspects : professional training, tests of competence and professional 
organization. 
Between 1815 and 1860, there was definitely no lack of interest in nautical 
education in the Netherlands. In many towns and villages new facilities for nautical 
instruction were established without the government being involved in or even being 
aware of the fact ! These provisions were of different kinds ''*. The rarest was the 
instruction offered by public lecturers sponsored by local authorities or private 
organizations. Secondly, there was the instruction provided by private teachers of 
navigation in port-cities or in maritime communities. In Amsterdam there were seven 
of them in 1860, as against one in 1827. In the third place, nautical education was 
'^  DAVIDS, 1985, pp. 169 and 176 ; F. J. A. BROEZE, De stad Schiedam. De Schiedamsche scheepsreede-
rij en de Nederlandse vaart op Oost-Indië omstreeks 1840, Den Haag, p. 123. 
'^  C. JEANS, The First Statutory Qualifications for Seafarers, in: Transport History, 6, 1973, 
pp. 248-267 ; A. KENNERLEY, Navigation and Training Ship : Educational Provision in Plymouth for the 
Mercantile Marine in the Nineteenth Century, in : S. FISHCER (éd.). West Country Maritime and Social 
History: Some Essays, Exeter, 1980, pp. 53-78, esp. pp. 53-62 ; A. G. COURSE, The Merchant Navy. A 
Social History, London, 1964, pp. 210-213. 
'" DAVIDS, op. cit. (1985), pp. 170-177 and 182-185. 
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supplied at many primary schools in the western and northern provinces ; schoolmas-
ters or assistant schoolmasters were sometimes explicitly required to show proficiency 
in the art of navigation. During the years between 1815 and 1860 this facility was 
established at a number of places where it had not existed in 1800, although such 
proliferation was probably not as wide as it had been in the late 17th and the 18th 
centuries. Finally, there were the schools of navigation established by the local or 
provincial authorities or by private organizations. Some of these evolved from primary 
schools with facilities for nautical instruction or formed part of broader technical 
institutions, while others were planned as schools of navigation from the start. In the 
early 1860s there were many more of them than had ever existed before 1800 and 
the number of pupils enrolled was far higher than in the past. 
The most famous — though not the most typical — school of navigation was the 
"Kweekschool voor de Zeevaart" in Amsterdam, founded in 1785. The "Kweek-
school", run by a private organization, was a residential college of education aimed 
mainly at training boys for the position of navigating oflRcer in the mercantile marine 
(and, up to 1828, in the Navy as well). The curriculum included general education, 
courses on seamanship and the art of navigation, and a probationary period at sea. 
The school issued its own qualification certificates. The curriculum at other schools 
of navigation founded before 1850 — e.g. those in Groningen, Harlingen and 
Rotterdam - was geared to the state regulations of 1823 on the teaching of navigation 
and the examination of mates. The 1850s saw both a rapid expansion in the number 
of schools and a shift in their orientation. New schools of navigation were built from 
scratch or created by the reorganization of existing primary schools in Dordrecht, 
Hoom, Zwolle, Veendam, Delfzijl, Assen, Nes on Ameland, Krimpen aan de Lek, 
Alblasserdam and Amsterdam (in the "Zeemanshuis"). Instead of training seamen to 
pass state examinations, they served to prepare them for tests of competence taken 
before examining boards appointed by local authorities '^ 
The local examining boards, set up in the middle of the fifties, completely 
replaced the examination facilities provided by the state. The first was installed in 
Rotterdam in 1854, the other main port-cities Amsterdam and Dordrecht following 
suit. Between 1856 and 1858 boards were also established in Middelburg (the capital 
of Zeeland) and in five towns in the northern provinces. The formation of these 
committees was triggered by a breakdown in negotiations between the government 
and the rival ports of Amsterdam and Rotterdam concerning reform of the state-
sponsored examination system. Whereas Amsterdam insisted on making the examina-
tions compulsory, Rotterdam wanted to keep them optional. In 1851 the government 
of the day, dominated by Liberals, therefore decided to leave the matter to the 
discretion of the local authorities. The state-sponsored facilities were abolished on 
December 1, 1856 '^ The arrangements made by the local authorities differed from 
" DAVIDS, op. cit. (1985), p. 177. 
" C. A. DAVIDS, De zeevaartkunde en enkele maatschappelijke veranderingen in Nederland tussen 1850 
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those formerly made by the state in two important respects. First of all, the 
examinations covered both seamanship and the art of navigation. Secondly, instead 
of solely consisting of scientists or naval officers, the examining boards were 
composed of shipovmers, insurers and shipmasters as well as scientists and teachers 
of navigation. The new system was in fact better suited to the needs of the merchant 
service than the old. In both, examinations were optional. However, the impact of the 
new system made itself much more widely felt than that of the state-sponsored one, 
owing to the intervention of the largest freighter in the Netherlands, the NHM. The 
NHM made a move similar to that of the Admiralty in Britain — but not until after 
local examining boards had come into existence and the number of navigation schools 
had considerably expanded. In 1858 the Directors of the NHM stipulated "in the 
well-understood interest of shipowners and insurers" that on every vessel chartered 
by the company two or three mates (depending on the size of the ship) should be 
in possession of certificates of examination. This decision probably affected some 40% 
of the mates in the Dutch mercantile marine. It led to a boom in examinations as well 
as in enrolment at schools of navigation. From January 1868 onwards, the obligation 
was extended to include all mates on ships freighted by the NHM ". 
Although the decision of the NHM in 1858 was brought about by the high 
number of shipwrecks in the preceding year, there was no anxiety concerning the 
competence of navigating officers comparable to that in Britain some ten or twenty 
years before. In fact, during the 1840s a shipwreck on the route to Asia was 
considered a rare event. In the course of deliberations in 1851 on the reform of 
examinations, the Rotterdam Chamber of Commerce took the position that state 
regulations, like those issued in Britain under the Mercantile Marine Act, were simply 
not necessary in the Netherlands in view of the "very satisfactory" condition of the 
Dutch merchant fleet '^ On the other hand, a number of shipmasters in Amsterdam 
and Rotterdam declared themselves in favour of examinations, provided these would 
cover both theoretical and pratical subjects. The local initiatives concerning education 
and examinations discussed earlier actually corresponded with a growing tendency 
towards professionalism among navigating officers themselves ". This tendency found 
expression in the development of professional organizations, called zeemanscolleges 
(which literally means "seaman's societies", but can best be translated as "shipmasters 
societies" for reasons that will presently become clear). 
en 1914, in: Mededelingen van de Nederlandse Vereniging voor Zeegeschiedenis, 40/41, 1980, 
pp. 51-83, esp. pp. 59-60 and 74. 
" DAVIDS, op. cit. (1980), pp. 60-61. 
'* MANSVELT, vol. 2, p. 149 ; Gemeentearchief Rotterdam (GAR), Archief Kamer van Koophandel, 
no. 44/18, minute letter to Minister (van Binnelandse Zaken), January 14, 1851. 
" GAR, Archief Kamer van Koophandel, no. 44/17, petition shipmasters and former shipmasters to 
Kamer van Koophandel, January 7, 1851 ; Gemeentearchief Amsterdam (GAA), P.A. 491, Archief 
College Zeemanshoop, no. 22, f 305 ; Archief Kamer van Koophandel Amsterdam, ingekomen stukken 
1846, B47, May 22, 1846. 
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Apart from the "Blaauwe Vlag" - founded in Amsterdam in 1795 and dissolved 
in 1841 °^ — all zeemanscolleges were established after the end of the Napoleonic 
Wars. In January 1817, the "Maatschappij tot Nut der Zeevaart" was founded in the 
maritime community of Veendam in the province of Groningen. The port-city of 
Dordrecht saw the formation of the society "Tot Nut van Handel en Zeevaart" on 
October 17, 1818. Rotterdam followed with the "Maatschappij tot Nut der Zeevaart" 
in 1819 and Amsterdam with the "Collegie Zeemanshoop" in 1822. In the province 
of Groningen other zeemanscolleges were founded in Pekel-A (1823), Sappemeer 
(1827), the city of Groningen ("De Groninger Eendracht", 1830), Delfzijl (1831), 
Wildervank (1839) and another in Pekel-A (1851). The first one in Friesland, 
"Zeemansvoorzorg" in Harlingen, was established in 1851. Zeemanscolleges also 
appeared in Vlaardingen (near Rotterdam) in the 1850s, on the isles of Schiermonni-
koog and Ameland (about 1860 and 1878 respectively), and in the port-city of Den 
Helder in North-Holland (about 1881) ^ '. 
These voluntary associations served several purposes. First of all, they acted as 
friendly societies, just like the Schiffergesellschaften in German ports which dated 
back to the late Middle Ages and took a new lease of life in the 19th century ". The 
emergence of the zeemanscolleges is usually explained by the fact that seamen were 
excluded from the life insurance companies founded in the late 18th century ^\ Each 
zeemanscollege established a fiind aimed at paying benefits to widows and children 
of deceased members, or to members living in straitened circumstances due to old 
age, accident or illness. Some of them also provided a frxed payment for shipmasters 
in case of shipwreck ; this arrangement was not uncommon with zeemanscolleges in 
the province of Groningen, where masters were usually shipowners as well ^^  At first, 
funds were built up solely fi"om contributions received from "effective" or "ordinary" 
members. As a rule this category consisted only of shipmasters ; mates or common 
sailors were seldom admitted. Later the resources of the societies were enlarged by 
donations from "honorary" or "extraordinary", viz. non-seafaring, members. In some 
cases, an additional fiind was formed to pay benefits to seamen below the rank of 
shipmaster or to their widows and children. 
Secondly, the zeemanscolleges supplied usefiil intelligence to shipowners and 
other interested parties in the shipping industry. Each society had its own distinctive 
°^ A. J. VANDEN HOEK OSTENDE, De geschiedenis van het College Zeemanshoop 1822-1972, Amsterdam, 
1972, p. 7 ; Amsterdamsche Almanak voor Koophandel en Zeevaart, 1830-1842. 
^' VAN DEN HOEK OSTENDE, op. cit., pp. 7-8 ; PETREJUS, op. cit., pp. 99-100 ; J. SWART, Zeemans-
collegiën in Nederland 1° Januari] 1850, in : Verhandelingen en berigten betrekkelijk het zeewezen en de 
zeevaartkunde, 10, 1850, pp. 12-23 ; ID., Werkzaamheden en verrigtingn van de zeemans-collegiën in 
Nederland, in : ibid, 19, 1859, p. 303. 
" L. U. ScHOLL, lOOJahre See-Berufsgenossenschaft, in : K. P. KIEDEL, U . SCHNALL & L. U. SCHOLL 
(eds.), Arbeitsplatz Schiff. 100 Jahre Seeberufsgenossenschaft 1887-1987, Bremerhaven, 1987, 
pp. 10-40, esp. pp. 12-13. 
" VAN DEN HOEK OSTENDE, op. cit., p. 7 ; PETREJUS, op. cit., p. 99 ; BROEZE, op. cit. (1978), p. 137. 
" SWART, op. cit. (1850) ; PETREJUS, op. cit., pp. 101-104 ; F. J. A. BROEZE, Rederij, in : MGN, vol. 3, 
pp. 92-141 (BROEZE, 1977), esp. p. 113. 
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flag and each "effective" members was given a special number to be shown on the flag. 
Every ship commanded by a member of a zeemanscollege could thus easily be 
identified at sea, even it could not be spoken. Whenever they dropped into port, 
shipmasters informed the board of their zeemanscollege oi \hç. ships sighted en route 
(as well as the dates and positions), such information subsequently being passed on 
to the newspapers or, with regard to foreign ships, to the respective consuls ". 
In the third place, the zeemanscolleges promoted the advancement of seafaring. 
To start with, they exhorted their members to communicate any observations deemed 
to be useful for other seafarers and entered into regular relations among themselves ^ ^ 
Many societies also encouraged the development of professional knowledge. In the 
clubhouse opened by the association in Rotterdam in 1846, for example, members 
could consult not only newspapers and journals on shipping and commerce, but 
charts and publications on the art of navigation as well. The "CoUegie Zeemanshoop" 
in Amsterdam established a library for the purpose ". In 1829, this zeemanscollege 
also appointed a lecturer to instruct sons and pupils of members in mathematics and 
the art of navigation. During the 1830s the society in Veendam twice asked the 
government for financial support in order to establish a similar facility. The "Gro-
ninger Eendracht" in 1854 decided to subsidize the local school of navigation *^. 
Efforts to advance professionalism reached their peak in the middle of the fifties, 
a time when the majority of shipmasters belonged to a zeemanscollege. Both the 
"Collegie Zeemanshoop" and the "Maatschappij tot Nut der Zeevaart" in Rotterdam 
— the largest in the country — became involved in the gathering of data for scientific 
research, which in turn enhanced the professional performance of navigators. As a 
consequence of the international meteorological conference at Brussels in 1853 and 
the subsequent lectures by the American naval officer Matthew Maury in Amsterdam 
and Rotterdam, the "Collegie Zeemanshoop" installed a committe on wind and 
current charts (later rechristened "committee for scientific seafaring" to indicate the 
enlarged scope of its activities), while the zeemanscollege in Rotterdam began to 
participate in the "committee for the advancement of the study of oceanic pheno-
mena", established in 1854 ; this committee also included representatives from the 
scientific community, the shipowners as well as from the rest of the local elite '^. Both 
'^ Reglement voor de Maatschappij tot Nut der Zeevaart opgerigl binnen Rotterdam, 1823\ pp. 14-15 ; 
1827^ pp 16-17 , W VAN HOUTEN, De scheepvaart, ofeene duidehjke voorstelhng van zaken, die daarop 
betrekking hebben, Breda, 1833, pp. 510-511 
'^ SwART, op ciL (1850) and (1859) , Amsterdamsche Almanak voor Koophandel en Zeevaart, 1830 
and subsequent years. 
" Reglement voor de Maatschappij tot Nut der Zeevaart Rotterdam, Reglement van orde voor de 
Sociëteit tot Nut der Zeevaart, art 5 , VAN DEN HOEK OSTENDE, op cit, pp 45 and 52. 
*^ DAVIDS, op ca. (1985), pp 174 and 178-179 , Zeemanscollege De Groninger Eendracht Gedenk-
boek 1830-1930, Groningen, 1930, p 37 
" Koninklijk Nederlandsch Meteorologisch Instituut 1854-1954, Den Haag, 1954, pp 203-208 , VAN 
DEN HOEK OSTENDE, op cit., p 52 , Overzicht van het vijf en dertigjarig bestaan van de vereen iging ter 
bevordering van het onderzoek naar de verschijnselen op den oceaan te Rotterdam, Rotterdam, 1889, 
pp 3-5 , C A DAVIDS, Van vrijheid naar dwang Over de relatie tussen wetenschap en zeewezen in 
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committees promoted the collection of data on winds and currents in the Atlantic and 
Indian Ocean by issuing standard meteorological logbooks to shipmasters before the 
start of their voyage and, having collected them on return, sending them to the 
meteorological institute, the KNMI. In exchange for their co-operation, shipmasters 
received copies of the charts on winds and currents prepared by Maury as well as 
sailing directions and other publications issued by the KNMI on the basis of the data 
assembled by the seafarers themselves ^°. 
Gathering data in accordance with the standards set by the KNMI and the 
Rotterdam committee called for considerable professional competence. Shipmasters 
who wished to participate were requested to take with them a sextant, a chronometer, 
an azimuth compass, a barometer and a thermometer, all of which had to be checked 
by experts before they left port '^. In early 1854 already more than a hundred masters 
had enrolled in the programme. By 1860 their number had risen to about 250 and 
seven years later to 336 ^^ , many of whom quickly switched over to the new route 
recommended by the KNMI as a result of the scientific analysis made of the collected 
data. In 1867, captain W. van der Hoeven pointed out that the duration of the voyage 
from the English Channel to the Sunda Straits had on average (i.e. voyages along the 
old and new routes taken together) been reduced from 103 days in 1845-55 to 98 
in 1855-65. A shift to the new route led to a gain of about ten to twelve days ". 
Although the "effective" membership of zeemanscolleges was restricted to 
shipmasters, there is no doubt that the rise of professionalism extended to mates as 
well. Masters were usually recruited from the ranks of mates ; indeed, anyone who had 
risen to the position of mate could expect that one day he would be in command 
himself, the more so as the number of ships steadily grew until the late 1850s ". In 
the celebrated manual Praktikale zeevaartkunde en theoretische kennis voor handel en 
scheepvaart by Pieter le Comte published in 1842, which synthesized the bulk of the 
professional lore of the shipping industry, it was stated that "in spite of the difference 
in rank between master and mate, their duties in the operation of the ship are alike ; 
a mate has to the same degree to be conversant with seamanship and the art of 
navigation as a master" ^\ 
Nederland in de I9de en vroege 20ste eeuw, in : Tijdschrift voor de geschiedenis der geneeskunde, 
natuurwetenschappen, wiskunde en techniek, 13 (1990), pp. 5-22, esp. pp. 9-10. 
'° See the literature quoted in note 29 and Reglement voor de Commissie ter bevordering van het 
onderzoek naar de verschijnselen op den oceaan te Rotterdam, Rotterdam, 1854, art. 27, p. 31. 
" Reglement voor de Commissie, art. 32. 
" Koninklijk Nederlandsch Meteorologisch Instituut 1854-1954, pp. 206-206 ; DAVIDS, op. ciL (1990). 
" W. VAN DER HOEVEN, Voorlezing gehouden op de openbare vergadering der Commissie ter bevordering 
van het onderzoek naar de verschijnselen op den oceaan, Rotterdam, 1867, pp. 9-12 and 23 ; DAVIDS, 
op. cit. (1990). 
'* Cf. BROEZE, op. cit (1978), p. 135 and P. J. VAN HERWERDEN, De Groninger zeevaart in de tweede 
helft der 19e eeuw, Arnhem, 1969^ p. 119, on a "stuurmanscollege" (mates' society), which was 
modelled on the zeemanscollege and aimed at preparing mates for the position of master. 
" P. LE COMTE, Praktikale zeevaartkunde en theoretische kennis voor handel en scheepvaart, Amster-
dam, 1842, p. 188. 
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The level of professionalism attained in the early 1860s should of course not be 
exaggerated. Captains who showed an interest in "scientific seafaring" under the aegis 
of the KNMI constituted only a minority among the total number of shipmasters, even 
if they probably accounted for some 40 to 45% of those who regularly sailed to the 
East. After all, the NHM's rota system did not put a premium on fast crossings. On 
the other hand, the Parliamentary Committee inquiring into the condition of the 
Dutch merchant fleet in 1874-75 found no fault with the professional skill, properly 
speaking, of Dutch shipmasters, although it considered them to be somewhat short 
of general education and, in particular, commercial expertise. Dutch masters and 
mates surely received a better press from their MP's than their British colleagues had 
done from the Select Committee on Shipwrecks forty years before ''. 
How is the growth of professionalism in the Dutch merchant service to be 
explained? In part, it was probably related to previous developments within the VOC 
and the Navy. As the East India trade was opened up to the world of shipping at large, 
the standards of professional skill that had already been attained by navigators of the 
VOC were adopted by ever greater numbers of masters and mates serving on ships 
that sailed to the East ; to some extent, the diffusion process was already at work 
before the end of the 18th century ^\ Professionalization in the Navy had its impact, 
too. Up to the 1830s, it was not unusual for naval officers to serve for a time as 
shipmasters in the merchant service. They accounted for some 10% of the 240-odd 
subscribers to Le Comte's manual. Moreover, they played a key role in the relations 
between the KNMI and the mercantile marine ^^  But the rise of professionalism was 
not restricted to masters and mates who took part in the East India trade ; members 
of zeemanscolleges in the province of Groningen, for instance, specialized in 
European or Atlantic navigation. The influence of naval officers cannot have been 
decisive here either. They were, after all, only a minority among the navigating officers 
in the merchant service. 
There is yet another factor that promoted professionalism : support from local 
elites. Local elites sponsored the setting up of schools of navigation, gave financial 
aid to existing ones, appointed teachers well versed in the art of navigation at primary 
schools, instituted (and partly manned) local examining boards and, in Rotterdam, 
supported the "committee for the advancement of the study of oceanic phenomena". 
Shipowners in the ocean-going trade also supplied their navigating officers with 
chronometers and sometimes sextants as well (in addition to the customary com-
' ' Enquête omtrent den toestand der Nederlandsche koopvaardijvloot (gedrukte stukken Tweede Kamer 
zitting 1874/75), verslag der commissie, pp. 7 and 13 ; cf. COURSE, op. cil, pp. 201-202. 
'^ C. A. DAVIDS, Het navigatieonderwijs aan personeel van de VOC, in : De VOC in de kaart gekeken. 
Cartografie en navigatie van de Verenigde Oostindische Compagnie 1602-1799, Den Haag, 1988, 
pp. 65-74, esp. pp. 70-74. 
" BROEZE, op. cit. (1978), p. 124 ; LE COMTE, Naamlijst der intekenaren : Koninklijk Nederlandsch 
Meteorologisch Instituut, pp. 48 and 203-207. 
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passes, logs, hourglasses and sounding leads) . Moreover, the propertied and 
educated classes — shipowners included — supported the zeemanscolleges by making 
contributions as "honorary" or "extraordinary" members "". 
In fact, by sponsoring the professionalism of navigating officers in the merchant 
service local elites were, in a sense, supporting themselves. The position of shipmaster 
was considered a very respectable one indeed. Shipmasters were the shipowners' 
trusted agents, a relationship that could last for years, even decades. Masters were the 
only members of the crew who made an individual contract with the shipowners, and 
at sea and in foreign ports it was they who looked after the interests of the ship's 
owner'". Furthermore, many shipmasters were shareholders themselves. Between 
about 1820 and 1850 earnings in the East-Indies trade were so high that they allowed 
masters to amass a considerable fortune, adopt a fashionable lifestyle and even go into 
business themselves '•^  The position of shipmaster in the merchant service, then, held 
many attractions both for those who wished to improve their status and for those bom 
and bred in the propertied or educated classes. As these groups made the most of the 
career opportunities offered by a growing merchant service, it was not unnatural that 
the interest in the advancement of knowledge and the tendency towards professional 
organization that had already characterized the propertied and educated classes for 
some time '*' should be transferred to the profession of navigating officer. 
3. The shift towards controlled professionalism, 1860-1914 
By 1860, the growth of the Dutch mercantile marine came to an end. The 
merchant service entered a crisis, which was to last for several decades. The number 
of ships fell sharply — from 2,319 sail in I860 to 634 in 1885, while the number of 
steamships rose from 42 to only 106 — as did the total capacity of the fleet. While 
the total number of masters and mates employed on sailing vessels reached about 
5,000 in I860, there were only some 1,300 positions left a quarter of a century later. 
In steam navigation, meanwhile, the number of jobs for navigating officers rose from 
about 170 in 1860 to some 400 in 1885 '*''. The total number of seafarers sitting an 
' ' DAVIDS, op. c/r. (1980), p. 57. 
*" SWART, op. cit. (1850), esp. pp. 16 and 18-19; Amsterdamsche Almanak voor Koophandel en 
Zeevaart, 1835, p. 147. 
"' BROEZE, op cit. (1978), pp. 125-130 and 133-135 ; ID, op. cit. (1977), pp. 113 and 118 ; J. R. 
BRUUN & E. S. VAN EYCK VAN HESLINGA, Maarten Schaap, een Katwijker ter koopvaardij (1782-1870), 
Amsterdam, 1988, pp. 23-41. 
" BROEZE, op. cit. (1978), pp. 133-135 ; ID, op. cit. (1977), p. 118. 
" BROEZE, 0/7. c;7.( 1978), pp. 133-134 ; ID., o^ c/t (1977), p. 113 ; (H.W. TYDEMAN), Zeema/jWeve/i 
en zeemansregt, 2 vols., Amsterdam, 1855, vol. 1, p. 68 ; De Zee, 4, 1882, p. 290 ; F. W. DETHMAR, 
Freundliche Erinnerung an Holland und seine Bewohner, 4 vols., Essen/Rotterdam, 1838-1841, vol. 3, 
p. 31 ; P. R. D. STOKVIS, Nederlandse sociale verhoudingen tegen 1850, in : Tijdschrift voor Sociale 
Geschiedenis, 4, 1978, pp. 70-86, esp. pp. 80-81 ; W. W. MUNHARDT, 'Tot Heil van 't Menschdom'. 
Culturele genootschappen in Nederland, 1750-1815, Amsterdam, 1988, ch. III and VI. 
"* DAVIDS, op. cit. (1980), p. 70, and see the calculation in the petition to the Minister van Waterstaat, 
Handel en Nijverheid in De Zee, pp. 339-350. 
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examination dropped from about 400 a year in the early sixties to less than 100 in 
the early eighties "^  
The causes of the crisis — which led to the Parliamentary inquiry of 1874-75 — 
will be left to one side. Suffice it to say that, besides the general slump on the freight 
market from 1857 on, there were also factors at work that were peculiar to the 
Netherlands. One of these was the dismantlement of protectionism in the East-Indies 
trade, owing to the rising power of Liberalism in Dutch politics. In 1868, the NHM's 
rota system of freighting was replaced by a tender system. From 1870 onwards, the 
task of hiring of ships for return freights was left completely to the company's office 
in the East. In the freight market for government produce, Dutch shipowners 
henceforth had to contend with sharp competition both from foreigners and from 
fellow countrymen. But the shipping of government produce also diminished, as the 
Culture System was abolished after 1870. Even so, the East-Indies trade continued 
to be of great importance to the Dutch shipping industry as a whole. In 1919, 46% 
of the tonnage of the Dutch merchant service (or even 57% of the tonnage used in 
scheduled services) was employed in the trade to and from the Indies or in the Indian 
Archipelago itself*'. It should be added that protectionism to some extent revived in 
1891, as the packet trade in the Indies was commissioned to the "Koninklijke 
Paketvaart Maatschappij", which had close links with the main Dutch shipping 
companies, colonial interest groups as well as with the Dutch state '". 
While the shipping industry was being subjected to this lengthy crisis, it also 
underwent drastic reorganization. Wooden ships were replaced by iron or steel ones, 
while an ever-increasing proportion of the merchant fleet capacity came to consist of 
steamships instead of sailing vessels. Before World War I, the shift had by and large 
been completed. The point at issue here is the impact of this structural change on the 
professionalism of Dutch navigating officers against the background of the prolonged 
crisis in the shipping industry. Let us take another look at three aspects : professional 
training, tests of competence and professional organizations. 
As for training facilities, during the sixties and seventies their number was 
considerably reduced. Private teachers became almost extinct ; in Amsterdam, for 
instance, only two out of seven were still active by the middle of the seventies. Schools 
of navigation saw their enrolment figures dramatically decline. Many of them even 
closed. By 1875 no more than 11 were left. However, state support for nautical 
education rapidly increased from about 1890 onwards. During the nineties, the total 
amount of state subsidies for local schools of navigation increased tenfold and 
between 1900 and 1910 it again doubled. The content of the courses was considerably 
45 DAVIDS, op. cit. (1980), pp. 60 and 63-64 ; ID., op. cit. (1985), p. 177. 
"' MANSVELT, op. cit., vol.2, pp. 302-312 and 328-329; A. FLIERMAN, 'Het centrale punt in de 
reedersweretd'. De Koninklijice Nederlandse Redersvereniging 1905-1980, Bussum, 1984, p. 31. 
•" J. À CAMPO, Wereldsysteem in bedrijf; scheepvaartconcurrentie in Indonesië 1891-1914, in : Jaarboek 
voor de Geschiedenis van Bedrijf en Techniek, 3, 1986, pp. 252-269, esp. pp. 254-255. 
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extended and improved, and the average number of teachers at each institution rose 
fom3.3 in 1888 to 9.2 in 1910^1 
As for tests of competence, the year 1877 saw the re-establishment of state 
facilities for optional examinations of mates, the local examining boards being 
replaced by a committee appointed by the government. In 1904, examinations for 
mates on merchantmen over 100 tons were finally made compulsory ; masters were 
required to possess a certificate of first mate. Three years later, the regulation was 
extended to the rest of the Dutch mercantile marine "*'. 
For most of the old professional organizations for shipmasters, the zeemans-
colleges, developments in the shipping industry after 1860 spelt ruin. The decline can 
be read from graph 1. "Effective" membership figures went down everywhere, 
although the decrease was more rapid in the port-cities in Holland than in the 
maritime communities in the northern provinces, where the full impact of the shift 
fi"om wood to iron and from sail to steam was felt more slowly. Many societies were 
liquidated: Den Helder ca. 1895, Sappemeer ca. 1897, Oude Pekel-A ca. 1900, 
Veendam ca. 1901, Delfzijl ca. 1914, Dordrecht and Rotterdam in 1919. Of the six 
remaining in 1920, only two ("Collegie Zeemanshoop" and the "Groninger Een-
dracht") survived the slump in the thirties ^°. 
On the other hand, in addition to the zeemanscolleges new organizations came 
into being. The first was the "Vereeniging voor de Zeevaart", founded in Rotterdam 
in January 1897. Membership was open to shipmasters, former shipmasters and first 
mates as well as other persons who would support the aims of the "Vereeniging" (to 
a maximum of one-sixth of the total membership). In December 1897 the number 
of members stood at 79, in October 1900 at 170. By eady 1921 it had risen to 216, 
147 (68%) of whom lived in Rotterdam. About 90% of them also belonged to the 
"Gezagvoerdersclub", a social club established in 1917 by members of the "Veree-
niging" that was open only to shipmasters. The "Vereeniging" aimed at promoting the 
interests of both seafarers and seafaring. It was formed as a direct result of the 
imminent introduction of a bill on compulsory examinations for mates. The "Vereeni-
ging" pronounced itself in favour of increasing the number of qualified mates required 
for ships of various sizes in the mercantile marine '^. 
Another voluntary association was founded by thirty mates in Amsterdam in 
February 1901. At first, its membership was formally restricted to mates and former 
** DAVIDS, op. cit (1980), pp. 62-64 ; ID., op. cit. (1985), p. 173 ; A. FLIERMAN, 'Met de vereischte 
bezadigdheid'. De bestuurlijke reorganisatie van het zeevaartonderwijs, 1870-1935, in : Tijdschrift voor 
Zeegeschiedenis, 4, 1985, pp. 191-204. 
"' DAVIDS, op. cit. (1980), p. 62. 
™ The dates ofliquidation have been derived from the Amsterdamsche Almanak voor Koophandel en 
Zeevaart; see also PETREJUS, op. cit., p. 104. 
" De Zee, 19, 1897, pp, 172-173 ; 20, 1898, pp. 56 and 184-186; 20, 1899, p. 115 ; 21, 1900, 
p. 483 ; De Zeevaarder, 2, 1921,nr. 3, pp. 5-12 ; nr. 4, pp. 1-3 ; C. GOSLFNGA & S. J. VAN LIMBURG 
STIRUM, Gedenkboek der Vereeniging van Nederlandsche Gezagvoerders en Stuurlieden ter Koopvaardgij, 
Amsterdam/Rotterdam, 1926, pp. 21-22 and 27-28. 
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Graph J — Effective membership of zeemanscolleges (1830-1915) 
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masters. From 1906 onwards, active masters were admitted as well, and the asso-
ciation was renamed the "Vereeniging van Nederlandsche Gezagvoerders en Stuurlie-
den ter Koopvaardij" (VNGSK) accordingly ". The bulk of the membership conti-
nued to be recruited from the ranks of mates, however. In 1910, for example, they 
accounted for 82% of the 853 members. At about the same time, the organization 
managed to broaden its base in a geographical sense, as the mates in Amsterdam were 
joined by increasing numbers of their colleagues in Rotterdam. The growth went 
apace until the early twenties. In 1922 the membership peaked at 3,065 ". This 
"Vereeniging" aimed primarily at defending the interests of Dutch navigating officers 
vis-à-vis other groups : foreigners, shipowners and the lower ranks on board. Apart 
from insisting on compulsory examinations for mates, it campaigned against the 
employment of unqualified foreigners, called for better regulations on discipline 
aboard and pressed for the improvement of living conditions (including the safety of 
the ship) ^ \ 
By the end of the First World War, the vast majority of masters and mates in 
the Dutch merchant service belonged either to the "Vereeniging van Nederlandsche 
Gezagvoerders en Stuurlieden ter Koopvaardij" or to the "Vereeniging voor de 
Zeevaart", or to both. The old type of professional organization had thus been 
superseded by a new one that united masters and mates, behaved more like a trade 
union and was more prepared to put pressure on the government. 
The changes affecting the three aspects of professionalism can indeed be 
explained by the technological developments in the mercantile marine discussed 
earlier. But the relationship was not a direct one. 
The professional competence acquired by masters and mates in the age of sail 
was by no means made expendable by the rise of steam navigation. True, the store 
of data on winds and currents in the South Atlantic and the southern Indian Ocean, 
to which Dutch masters had so eagerly contributed in the fifties and early sixties, 
became increasingly redundant, as steamers en route to and from the Indies switched 
over to the Suez Canal and the northern Indian Ocean instead. The lore on sails, 
rigging and manœuvring with sailing vessels was not as indispensable as it had been 
in the past. However, navigating officers on steamships had a stake in continuing to 
gather data on winds and currents as well, because they saw themselves amply 
rewarded by the supply of sailing directions for relatively unknown waters from the 
KNMI. Neither could they completely dispense with the knowledge on sails, rigging 
and manoeuvring of sailing vessels. Many steamers were still carrying sails — until 
about 1900, at least — and any navigating officer had to take the movements of other 
ships into account when manœuvring his own ". 
" GosLiNGA & V A N LIMBURG STIRUM, op. cit., pp . 2 1 , 40 , 42 . 
" GosLiNGA & V A N LIMBURG STIRUM, op. cit., pp . 50, 95 . 
' " GOSLINGA & V A N LIMBURG STIRUM, op cit., pp . 21-31 and 5 0 - 5 1 . 
" Overzicht van het vijf en dertigjarig bestaan, p . 10 ; Koninklijk Nederlandsch Meteorologisch Instituut, 
pp . 219-220 . 
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The examination regulations from the late 1850s down to the First World War 
show the requirements for masters and mates in steam navigation and sail navigation 
to be essentially identical. Separate examinations for the two branches of shipping 
were not introduced until 1886 and, even then, the contents of the regulations 
remained largely the same. Distinctions between examinations for the ocean-going 
and the home trade, or for the different ranks of mates, were far more substantial ^ *. 
According to the examination regulations issued by local authorities in the 1850s or 
by the national government from 1877 onwards (optional until 1904), navigating 
officers could be examined on almost the same subjects, regardless of whether they 
aspired to a career on steamships or sailing vessels ". 
With respect to the art of navigation and its auxiliary sciences of mathematics, 
geography and meteorology, the range of subjects was exactly alike for both branches 
of shipping, both before and after 1886. That stands to reason, as the introduction 
of steam did not herald any major innovation in the art of navigation. True, the 
problem of observing the deviation of and adjusting the compass became an increa-
singly pressing one in the age of steam as ever more steamships were made of iron 
or steel instead of wood. Great-circle sailing perhaps turned into a more practical 
proposition than in the age of sail as steamship routes were less dependent on the 
prevailing winds than those of sailing vessels. But it will be recalled that the use of 
iron was by no means restricted to the construction of steamships. Research on 
deviation was already an expanding field of study in the 1840s and 1850s, when steam 
navigation in the Netherlands was still in its infancy *^. The subject was incorporated 
into local examination regulations about 1855. Great-circle sailing was, under certain 
conditions, practicable for sailing vessels, too. 
The main difference in the professional requirements for navigating officers in 
steam and sail navigation lay, not surprisingly, in the topic of constructing and 
operating the steam engine. This first appeared as a distinct subject in the local 
regulations of Amsterdam and Rotterdam in 1858. But that particular difference was 
not insuperable. Anyone who wished to change from a post on a sailing vessel to one 
on a steamhip, or vice versa, could sit a complementarly examination. Facilities for 
such tests were created in Amsterdam and Rotterdam by the local regulations on 
examinations and later instituted in national regulations as well. It is probable that 
the construction and working of the steam engine was taught both at the school of 
navigation in Rotterdam and the one at the "Zeemanshuis" in Amsterdam from the 
" Staatsblad, 1886, no. 10, p. 12 ; 1891, no. 106, p. 11 ; 1907, no. 353, pp. 14-15. 
" Local and national regulations on examinations can be found in : J. SWART, Over het examen voor 
gezagvoerders en stuurlieden, in : Verhandelingen en berigten betrekkelijk het zeewezen en de zeevaart-
kunde, 15, 1855, pp. 393-407 ; GAR, Archief Inrigting tot het examineren van varenslieden, no. 10 ; 
GAA, P.A. 321, no. 23 ; Staatsblad van het Koninkrijk der Nederlanden, 1877, no. 98 ; 1886, no. 10 ; 
1891, no. 106; 1907, no. 353. 
'^ DAVIDS, op. cit. (1980), p. 53 ; Ch. A. COCHERET, De Rotterdamsche zeevaartschool 1833-1933, 
Rotterdam, 1933 ; F. J. STAMKART, De regeling van kompassen aan boord van ijzeren en stalen schepen, 
Amsterdam, 1861. 
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1860s onwards, although special instructors in the subject were not appointed until 
1888 and 1894 respectively. Other schools of navigation introduced similar provi-
sions about 1890. At the "Kweekschool voor de Zeevaart" (which as open only to 
those vWth no previous experience at sea) courses on steam were included in the 
curriculum in 1860, and in 1884 the first special instructor in the subject was added 
to the staff". 
When it came to practical experience, the barriers to a transfer between the two 
branches of shipping were not insurmountable either. According to the regulations 
of 1877 and later, examinees for the rank of third, second or first mate were required 
to have at least one year's experience at sea. However, it sufficed for candidates for 
the rank of second or first mate on a steamer to have passed half the period in steam 
navigation, and for those who applied for the same rank on a sailing vessel to have 
passed half the period on saifing ships *°. Indeed, there were substantial numbers of 
seafarers who sat for complementary examinations in order to qualify for both 
branches of shipping. The examining board in Rotterdam saw its number of "steam" 
examinations peak in the eariy seventies. There was another boom in the nineties, this 
time at a national level, as is shown in graph 2 *'. 
The relationships between changes in professionalism and technological change 
in the mercantile marine thus was not a direct but an indirect one. As the merchant 
service changed over from sail to steam, the structure of ovraership and the pattern 
of labour relations were modified, too. The limited liability company succeeded the 
traditional one-ship company, with shareholders {partenrederij) as the dominant form 
of business organization. Shipmasters were no longer co-owners of the ship they 
commanded ". Instead of being the trusted partner or even the social equals of the 
shipowners, they turned into mere employees of the company, even if their status 
remained somewhat higher than that of the rest of the workforce. Shipmasters in the 
service of steamship companies thus found themselves in a position similar to that of 
their predecessors in the service of the VOC. 
The management of steamship companies, for their part, chose to rely on clear 
guarantees of quality rather than on the unpredictable outcome of the autonomous 
' ' H. Th. DE BOOY, 100 Jaar Zeemanshuis en zeevaartschool van het zeemanshuis, s.l., pp. 23 and 26 , 
CocHERET, op cit., pp. 34, 50 and 53 , C RCXSGENKAMP, Van school voor nijverheid en zeevaart tot 
Noorderkweekschool 'Abel Tasman' 1856-1956, Delfzijl, 1956, p 29 , J C M WARNSINCK, De Kweek-
school voor de Zeevaart en de stuurmanskunst 1785-1935, Haarlem, 1935, pp 241 and 211-21% 
'" Staatsblad, 1886, 6, no. 10, pp. 5-6 , 1891, no 106, pp. 3-5 , 1907, no 353, pp 4-6 From 1879 
onwards all examinees had to pass at least half the required time of service on a sailship As the number 
of sailships rapidly declined, this regulation indeed raised a practical bamer for those aspinng directly 
to the position of mate on a steamship (instead of transferring from a sailship to a steamer) However, 
the bamer was lifted in 1886 when — at the insistence of interested parties in steam navigation -
examinations for steamers were separated from those for sailing vessels, see De Zee, 5, 1883, 
pp 339-350. 
" GAR, Archief Inngting tot het examineren van varenslieden, no. 5 , Statistiek van de zeescheepvaart 
over het jaar 1898, p. 31 , 1900, p 36 ; 1914, p. 54. 
" BROEZE, op cit (1977), pp 118 and 137-141. 
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Graph 2. — Complementary examinations of mates for steam navigation (1886-1914). 
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Year 
Source ; Statistiek van de zeescheepvaar over het jaar 1898, p. 31 ; 1900, p. 36 ; 1914, p. 54. 
drive forwards professionalism. This holds true at least for firms operating scheduled 
liners, which comprised the bulk of the mercantile marine's capacity ". In order to 
enhance the safety and predictability of their services, the companies promoted 
controlled rather than autonomous professionalism. It was perhaps no coincidence 
that quite a few of the prominent members on the boards were former naval officers '^'. 
Among candidates for the positions of master or mate they usually preferred graduates 
of the "Kweekschool voor de Zeevaart", the education at the "Kweekschool" more 
closely resembling the training of naval officers than that offered by any other school 
of navigation. 
Steamship companies also urged the improvement of nautical education in 
general, mainly extending "pre-sea" instruction courses. In the middle of the eighties, 
mail and passenger liners were almost exclusively staffed by certificated officers, even 
if examinations were still optional. Besides, the companies operating steamships from 
Amsterdam and Rotterdam — as against the tramp shipping firms and the small 
shipowners in Groningen — pressed for the introduction of compulsory examinations. 
FLIERMAN, op. cit (1984), p. 31. 
DAVIDS, op. cit. (1980), p. 74. 
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To achieve this, directors of steamship companies co-operated with teachers at 
nautical schools, insurance experts and staff members of the KNMI and its depart-
ments established in Amsterdam and Rotterdam in the 1880s. Members of these 
groups joined the "Vereeniging ter bevordering van het zeevaartkundig onderwijs" 
(Association for the advancement of nautical education), founded in 1873 '^ Their 
pressure was directed at the state. According to the managers of steamship companies 
and their allies, it was the government's duty to take, at long last, appropriate 
measures. 
Owing to their efforts as well as to the gradual rise of state interventionism in 
general, the government finally proceeded to take a hand in the professionalism of 
navigating officers in the merchant service by subsidizing schools of navigation and 
making examinations compulsory. 
Finally, we turn to the change in professional organizations. Although one of 
the old zeemanscolleges, "Collegie Zeemanshoop", included a number of steamship 
company captains among its "effective" members from the 1820s onwards, it never 
comprised more than a handful of the masters employed by steamship companies in 
Amsterdam. About 1860, only nine of the 600 "effective" members commanded a 
steamship. In the eariy eighties, the zeemanscollege enrolled twenty steamship 
masters, bringing their share of the membership to 30% ^ *. But in 1890 still no more 
than 10 of the 22 captains employed by the "Koninklijke Nederiandsche Stoomboot 
Maatschappij", 2 of the 5 employed by the "Koninklijke West-Indische Maildienst" 
and 5 of the 14 employed by the "Stoomvaartmaatschappij Nederiand" were listed 
as members of the zeemanscollege. In 1895 the proportions were even lower : 5 to 
25, 1 to 4 and 2 to 15 respectively". The "Maatschappij tot Nut der Zeevaart" in 
Rotterdam did not enlarge its "effective" membership at all, while the number of 
captains employed by steamship companies registered in the city grew steadily from 
the early 1870s onwards. Hardly any zeemanscollege decided to admit mates as 
"effective" members as well. 
Were these traditional organizations becoming less attractive to masters in the 
service of steamship companies because the benefits they gave were being made 
redundant by the firms offering their own pension programmes, sick pay schemes and 
the like? True, some companies did so, but only as time went by. Moreover, the social 
security offered by the employers in the shipping industry was apparently not 
considered sufficient by the masters and mates organized in the VNGSK. In 1913 the 
association established its own widows' fund — just as the zeemanscolleges had done 
in the past ! During the First World War, the society pressed for state regulations on 
accident benefits '*. 
" Hoos, op. cit., p. 28 ; DAVIDS, op. cit. (1980), pp. 63-64, 67-68 and 73-74. 
" Amsterdamsche Almanak voor Koophandel en Zeevaart, 1826, 1827, 1860, 1883. 
' ' Amsterdamsche Almanak voor Koophandel en Zeevaart, 1890 and 1895, "Voornaamste rederijen in 
Nederland". 
" GosLiNGA & VAN LIMBURG STIRUM, op. cit., pp. 63 and 71. 
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Why, then, did the zeemanscolleges not succeed in mobilizing the bulk of the 
steamship masters or in assuming the functions later performed by the "Vereeniging 
van Nederlandsche Gezagvoerders en Stuurlieden ter Koopvaardij" ? Their failure may 
best be explained by the fact that, as the Dutch shipping industry was in a phase of 
crisis and reorganization, adaptation on the part of the associations was hampered by 
a divergence of interests between masters and mates as well as by a loss of outside 
support. 
Masters of sailing vessels saw their position increasingly threatened. In the 
second half of the 19th century, their incomes steadily declined. Earnings of masters 
in the 1870s were definitely lower than in the 1840s — maybe by as much as 75% —, 
while the nominal wages of mates had remained more or less stable and those of 
sailors had risen by 50%. A career at sea lost its appeal for scions of the propertied 
and educated classes ". The information lead over shipowners and other interested 
groups in the shipping industry that shipmasters once enjoyed outside their home port 
was undone by the rise of ship's agencies and the installation of overseas telegraph 
links ™. On top of all this, employment for masters on sailships declined, at first 
slowly, though more dramatically after 1870. Positions as master on a steamer were 
as yet hardly available ; accordingly, some shipmasters chose to sign on as mate 
instead ". As the prospects for established masters grew bleaker, their interests 
diverged more clearly from those of mates, who saw their career opportunities 
blocked. It was not illogical that hardly any zeemanscollege extended its "effective" 
membership to include mates. The majority of mates who rose to the rank of captain 
in the service of a steamship company after about 1890 probably had no reason to 
join such an association as "effective members", because the benefits to be enjoyed 
became increasingly doubtful. The financial situation of the "Maatschappij tot Nut der 
Zeevaart" in Rotterdam, for example, was reported as "unfavorable" in 1896 and even 
"alarming" in 1901 ". The loss of income due to the drop in "effective" membership 
from the 1860s on must have been aggravated (for most zeemanscolleges at least) by 
the decline of outside support. In Rotterdam, the number of "honorary" members fell 
fi-om 780 in 1876 tot 312 in 1901 ". Apparently, the societies were deserted by the 
local eUtes, too. 
As steamstip companies came to dominate the Dutch shipping industry and state 
regulations set their mark on the professionalism of navigating officers, so conditions 
" BROEZE, op. cit. (1978), pp. 135-137 ; DAVIDS, op. cit. (1980), p. 70 ; TYDEMAN, op cit., vol. 1, 
pp. 68-69 and 78-83. 
™ BROEZE, op cit. (1977), p. 118. 
" E. J. Hoos, De ontwikkeling van de Nederlandsche koopvaardijvloot, Amsterdam, 1911, p. 28. 
" Verslag van den toestand der gemeente Rotterdam, 1896, p. 479 ; 1901, p. 387. The society in 
Harlingen admitted mates as effective members from the start, see Het college 'Zeemansvoorzorg' te 
Harlingen, 1851-1931, Harlingen, 1931, pp. 4-5. 
" Verslag van den toestand der gemeente Rotterdam, 1876, p. 297 ; 1901, p. 387 (honorary members 
for the flag excluded) ; the number of honorary members of "Zeemanshoop" fell from 1,750 to 861 
between 1880 and 1899, see VAN DEN HOEK OSTENDE, op. ciL, p. 29 
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in the Dutch merchant service increasingly resembled those in Britain, and it was only 
to be expected that masters and mates would resort to a similar organizational 
response as their colleagues across the North Sea. Thus the federation of British 
shipmasters societies (established in 1890) got its counterpart in the "Vereeniging 
voor de Zeevaart", and "The Imperial Merchant Service Guild" (founded in 1893) 
in the "Vereeniging van Nederlandsche Gezagvoerders en Stuurlieden ter Koop-
vaardij" '\ 
4. Conclusion 
Professionalism among masters and mates in the Dutch merchant service was 
already well advanced before the shipping industry underwent the full impact of the 
technological changes connected with the Industrial Revolution between about 1860 
and 1914. The rise of professionalism was facilitated, though not determined, by the 
introduction of protectionist policies after 1815 that boosted the growth of the 
mercantile marine. This was primarily due to efforts on the part of the navigating 
officers themselves, supported by shipowners and other members of local elites. This 
"self-help" movement found its highest expression in the activities of zeemanscolleges. 
After about 1860, both the source and nature of professionalism were modified. 
Developments were more and more determined by the intervention of the state, 
stimulated by pressure from shipowners, teachers of navigation, insurance experts and 
scientists. Navigating officers adapted themselves to changing circumstances by 
realigning in new organizations geared to the protection of their interests vis-à-vis the 
employers and the government. The shift towards controlled professionalism was 
brought about indirectly by the impact of technological changes, although the ground 
was smoothed by the grave crisis that struck the Dutch mercantile marine after 1860. 
" COURSE, op. cit., p. 265. 
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THE BRITISH MERCHANT SEAMAN 
IN THE AGE OF FREE TRADE : 
GOVERNMENT AND BRITISH MARITIME LABOUR 
1815-1860 
BY 
Sarah PALMER 2 4 5 9 2 
In the seventeenth and eighteenth centuries the merchant seaman occupied a 
central position in British govenmient policy towards shipping. The Navigation Acts, 
dating from 1660 and refined by subsequent measures, for all their complexity in 
terms of detail were based on a simple premise : that maritime power ultimately 
depended on the ability to man the Navy with skilled men, which in turn relied on 
the merchant service to supply this need. In the classic phrase, the merchant navy 
served as the "nursery" of seamen. 
The navigation code as it existed in the early nineteenth century embraced 
virtually every facet of the British shipping industry : the vessels themselves, their 
ownership, their access to trades and the way they were manned '. Over and above 
the protection afforded by the Navigation Acts shipowners benefited from the host 
of discriminatory charges and duties to which foreign ships and their cargoes were 
subject in British ports, as they did fi-om timber duties favouring colonial timber, a 
trade from which foreigners were excluded. Exceptional though protection for 
shipping was in its range and coherence, as also in the way it tended to be justified 
in terms of national need, it fitted the context of a commercial policy characterised 
by trade restriction and monopoly .^ 
The forty years after 1815 saw a fiindamental reajustment of that policy. As trade 
became increasingly regarded as the essence of Britain's prosperity, so the arguments 
of the new science of political economy in favour of a free flow of goods across 
national boundaries found support among manufacturing and mercantile interests, as 
also in parliament. Britain's progress to freer trade proceeded tentatively and 
' See Lawrence A. HARPER, The English Navigation Laws. A Seventeenth-Century Experiment in Social 
Engineering, New York, 1939, Appendix 1, for a detailed summary of the Acts. 
^ See Ralph DAVIS, The Rise of the English Shipping Industry in the 17th and 18th Centuries, Newton 
Abbot, 2nd éd., 1972, pp. 310-313 ; Arthur R. M. LOWER, Great Britain's Woodyard, British America 
and the Timber Trade, 1763-186 7, Toronto, 1973 ; J. PorrER, The British Timber Duties, 1815-1860, in : 
Economica, n.s., XXIII, pp. 122-136. 
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unevenly, but the underlying trend in this period was clearly set in the direcion of 
lower tariflFs and reduced colonial preference \ 
For shipping, the opening of Britain's coasting trade to foreign vessels in 1854 
has sometimes been characterised as the final stage of a movement to unrestricted sea 
carriage which had begun in 1823, when Britain first offered to negotiate reciprocity 
treaties. In fact while reciprocity treaties put British and foreign vessels on an equal 
footing in terms of duties and local port charges, they did not strike in any formal way 
at the Navigation Acts. These were recodified and simplified in 1825, possibly at the 
instigation of the shipping interest but certainly with its support, and were the subject 
of minor uncontroversial modifications in 1833 and 1844, but survived intact until 
1849. "The Act to Amend the Laws in Force for the Encouragement of British 
shipping", usually referred to as the repeal of the Navigation Acts, which removed all 
barriers to foreign shipping in overseas trade, fell short of a total rejection of 
protection. The laws which protected British seamen against competition from 
foreigners, as also the coastal trade, were left unscathed - to be dealt with by another 
administration a few years later. 
Much could be said about the factors leading to Britain's decision to dispense 
with protection for its shipping industry and the way in which this effected one sector 
or another. In the present context it is proposed to concentrate on a single aspect only 
— maritime labour. One issue here is whether the repeal of the Navigation Acts meant 
that the British mercantile marine was no longer regarded as the "nursery of seamen" 
and what connection there might be with contemporary discussions of manning 
reform within the Navy •*. Another is how far the ending of limitations on shipowner's 
freedom to employ whom they wished was indicative of a generally more liberal state 
attitude to maritime labour questions. Consideration of both of these throws light on 
an intriguing subsidiary problem : why the major manning restrictions survived the 
repeal of the Navigation Acts in 1849 but were ended in 1853 ^ 
I 
The British Navy did not begin to approach the status of "a permanent, 
specialized fighting force of the Crown" until after the mid-nineteenth century. The 
years immediately before and after the Crimean War saw reforms of the recruiting 
system directed at encouraging continuous service, but these, and the creation of the 
Royal Navy Reserve in 1860, marked only the first stage in what proved to be a long 
' See Lucy M. BROWN, The Board of Trade and the Free Trade Movement 1830-1842, Oxford, 1958. 
* See R. TAYLOR, Manning the Royal Navy: the Reform of the Recruiting System, 1852-1862, in : 
Mariner's Mirror, First Part, 44, 1958, pp. 302-313 ; Second Part, 45, 1959, pp. 46-58 ; and J. S. 
BROMLEY (éd.), The Manning of the Royal Navy : Selected Public Pamphlets 1693-1873, Navy Records 
Society, 1974, Introduction pp. xm-XLViL 
' 12 Vict. c. 29 ; 16 & 17 Vict. c. 131. 
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process of creation of a professional navy, distinct from the merchant service ^ Even 
in the late 1880s a confidential Admiralty survey of manning could refer to reliance 
on "the general power of calling on all sea-faring men, or any class or classes of 
sea-faring men" '. The right of impressment of merchant seamen into the navy, to 
which this referred, was, however, only an extreme illustration of the relationship 
between the two services as it existed in the period with which we are concerned. With 
no standing navy, the commissioning of a naval vessel involved taking on a crew only 
for the time of that commission, nominally five years but in practice three. What 
happened to the seamen when the commission ended was described by Admiral 
Cochrane in 1848 : "the ship at last is paid off, when a disruption of their society 
takes place -, the bond that unites them is broken, at the very moment when its efifects 
were becoming most beneficial they are scattered to the winds" '. 
This wasteful and inefficient traditional "hire and discharge" system of manning 
the Fleet was necessarily heavily reliant on recruitment of seamen who had previously 
served in merchant vessels. According to Admiralty calculations, between 1839 and 
1847 68,559 men entered the navy, with the number of men borne in any year 
averaging just under 30,000. Of the total recruited, 22,543 were merchant seamen, 
8,980 had never been to sea before, and 37,076 had seen naval service previously. 
(An unknown proportion of these men with naval experience would also have been 
employed in the past as merchant seamen.) In the competition for labour resources 
the two services were unequally matched. In wartime, bounties and impressment 
shifted the balance away from the mercantile sector ; in peace, the natural preference 
of seamen for merchant service reasserted itself and naval vessels could wait months 
to achieve their full complement of men. Desertion was also a problem. Twenty-six 
per cent of men who entered the navy direct fi"om the merchant service, and sixteen 
per cent of those who had previously served, subsequently deserted '. 
There was much within the naval recruitment system to attract the attention of 
administrative reformers. As the Secretary to the Admiralty explained to the Treasury 
in March 1853: 
This desultory mode of proceeding is a cause of great embarrassment and expense in 
conducting the ordinary duties of naval service. It creates uncertainty as to the period 
when ships may be expected to be ready for sea ; and the evil becomes one of great 
magnitude and a serious danger when political considerations suddenly demand the 
rapid equipment of Her Majesty's ships '". 
' TAYLOR, First Part, op. cit, p. 302. See C. J. BARTLETT, Great Britain and Sea Power 1815-1853, 
Oxford, 1963, pp. 304-310, for a critical evaluation of the short-term impact of these reforms. 
' BROMLEY, op. cit., p. xra. 
* Report from the Select Committee of the House of Lords on the Navigation Laws, British Parliamentary 
Papers (BPP), 1847-48 (XX Part II); Q. 8218. 
' Report from the Select Committee of the House of Commons on the Navigation Laws, BPP, 1847 
(XLI), p. 439. 
'" Copies of Correspondence between the Board of Treasury and the Board of Admiralty on the Subject 
of the Manning of the Royal Navy, together with copies of a Report of a Committee of Naval Officers..., 
BPP, 1852-53 (LX), p. 11. 
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But few among those who sought to end the right to impress or among the many 
talented naval officers who offered alternative manning schemes in pamphlets or 
memoranda appear to have challenged the ultimate role of the mercantile marine in 
providing naval manpower ". This is certainly true of the manning experts who gave 
evidence to the two parliamentary select committees which examined the Navigation 
Laws in 1847 and 1848. Even Sir James Stirling, who denied that the merchant 
service in practice served as a worthwhile nursery for the navy and advocated a 
permanent standing navy, looked to the former for compulsory service in wartime, 
urged measures to improve the quality of training and wanted naval recruitment offices 
to be established in seaports '^ . 
Further confirmation that the "nursery" concept had continuing force in this 
period is provided by legislation promoted by Sir James Graham in the mid-1830s. 
His Merchant Seamen's Act made written engagements compulsory, reaffirmed the 
right of seamen to break their contracts in order to enlist in the navy and re-enacted 
legislation of ten years earlier which compelled ships to carry apprentices in 
proportion to tonnage ". It also established a registry of seamen, with powers to 
supervise the apprenticeship scheme. Arguably, encouragement of apprenticeship 
owed something to concern about paupers, since it compelled masters to take such 
boys on if they were offered or otherwise incur a fine '"*. But the terms in which 
Graham presented his proposals to the House of Commons indicated wider concerns. 
They were : 
connected with the manning of His Majesty's Navy : for as the merchant service of the 
country was the nursery from which the King's navy was to be supplied ; it was 
necessary to protect the merchant seaman : otherwise the numbers to wliich the state 
would look in time of necessity would be greatly reduced '\ 
Within the present context, where we are concerned with manning in relation 
to commercial liberalisation, the provisions of Graham's Act have a particular 
interest. Compulsory apprenticeship clearly represented an additional restriction on 
the freedom of shipowners to operate their vessels as they thought fit. In fact although 
the regulations were the subject of complaint by the mid-1840s, when they were more 
effectively enforced, their original introduction in 1825 appears to have been at the 
instigation of specialist shipowners, concerned to expand the supply of seamen, at a 
time of labour unrest '^ In 1835 the pauper apprenticeship provisions excited some 
" See the evidence taken by the above committee printed in BPP, 1859 (VI), Appendices 1-14, 
pp. 329-351, for a number of such schemes, 
" S.C. Navigation Laws, 1847-48 (XX R II), Q. 538. 
" 5 & 6 Wil 4 c. 19 ; 4 Geo 4 c. 25. 
" On the history of the registry, see the statement by J. H. Brown, Registrar of Seamen, S.C. Nav. 
Laws, BPP, 1847-48, XX, Appendix M, pp. 970-975. On apprenticeship, see E. G. THOMAS, The Old 
Poor Law and Maritime Apprenticeship, in : Mariner's Mirror, 63, 1977, pp. 153-161. 
" Hansard, (Third Series), 1835, XXVI, 1121. 
" S.C. Nav. Laws, 1847-48 (XX Part II), Appendix M, p. 973. 
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adverse comment in the Commons from the shipping interest, on the grounds that 
this devalued the position, but the general principle appears to have been acceptale ". 
No doubt large investors in shipping like Duncan Dunbar, whose apprentices 
normally remained in his service, did not require legislation to persuade them to train 
up boys to seafaring. But those with fewer vessels found the requirement to support 
the boys when ashore rather more oppressive ' I Indeed, the number of apprentices 
indentured annually in the decade after compulsion ceased was approximately half the 
previous level, which certainly suggests that, left to themselves, shipowners would 
have taken on fewer apprentices ". 
II 
In the above discussion the "nursery" concept has been separated from the 
context of the protective system. The two are often treated by historians as insepa-
rable, whereas at the time when repeal of the Navigation Acts was under considera-
tion it was precisely because some politicians regarded the two questions as distinct 
that they were able to support repeal whilst stressing the continued importance of the 
merchant navy for the country's defence. This explains Sir James Graham's marriage 
of enthusiasm for maiming reforms and general interest in admiralty questions, with 
vocal support in parliament for the ending of protection for shipping °^. 
What originally linked the "nursery of seamen" to the panoply of protection, 
epitomised by the Navigation Acts but extending beyond these, was the assumption 
that a large merchant navy was necessarily an artificial creation. Left to itself, it was 
thought, there wa no guarantee that the national merchant fleet would be of suflRcient 
size to provide such a pool of labour ; it needed protection. From this flowed the main 
elements of the British navigation system as it still existed prior to repeal : absolute 
exclusion of foreign vessels from the coasting trade and trade between Britain and her 
colonies ; limitation of carriage of certain bulky goods from Europe to British ships 
or those of the producing country (after 1825 to ships of the country of export) ; 
similar restrictions on importing goods from distant regions ; and, finally, absolute 
prohibition on the entry of these via Europe in ships of any nationality. 
Along with these provisions favouring British registered ships went marming 
regulations intended to ensure that the benefits of protecting the shipping interest did 
indeed have the effect of creating a national pool of seafarers. In the coasting trade, 
which included that between Great Britain and Ireland, the entire crew had to be 
British. In the foreign and colonial trades the marming requirement was less strin-
gent ; here, up to a quarter could be foreigners ^\ 
" Hansard, (Third Series), 1835, XXVIII, 199. 
'* S.C. Nav. Laws, BPP, 1847 (X), Q. 4922 ; 5318-5321. 
" BPP, 1859 (XVII, II), 180-186 ; 1861 (LVIII), 21. 
^^  Hansard, (Third Series), 1849, CIV, 655-676. 
'^ For a useful summary of the main provisions as they existed in 1847 see CS.C. Nav. Laws, BPP, 
1847 (X), Appendix, pp. 146-155. 
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The notion of what constituted "British" was a somewhat selective one. The 
discriminatory Lascar Act of 1823 permitted recruitment of lascars only when British 
seamen could not be found. This meant in practice that seamen who were native of 
British India could not legally work on ships trading out from Britain to India. 
Another provision specifically excluded them from serving as British seamen for the 
purposes of the Navigation Act quota, although for other purposes they were regarded 
as British subjects ^l No such limitation was placed on the rights of seamen from 
other British possessions. In the words of a Board of Trade official, "a negro seaman 
bom in one of the British West Indian colonies is as much a British seamen as a white 
man would be" ^^  
Wartime, when the Navy competed with the shipowners for the supply of men, 
saw the suspension of these provisions and an influx of foreigners into the British 
merchant fleet. With the coming of peace the provisions were re-imposed, remaining 
until the changes at mid-century as the legal framework within which masters worked 
when taking on crews. In practice foreign seamen continued to work illegally in the 
coasting trades. The introduction of a more detailed register of seamen in 1844 
revealed the presence of a number (though exactly how many it is impossible to say) 
of foreign nationals, some of whom subsequently sought naturalisation to enable them 
to continue to work on British coastal vessels ^*. 
Despite the possibility of employing foreigners outside the coasting trade, there 
was little economic incentive to do so, given that in practice it was impossible to 
discriminate against foreign seamen in the level of wages. There were also possible 
managerial disadvantages such as that suggested by the Liverpool shipowner John 
Younghusband in 1848 : "the foreign seaman is so different from the British sailor 
in his habits of life and mode of diet that they never amalgamate well as a crew" ". 
Such considerations explain the small number of foreigners to be found on British 
vessels. In 1851, for example, 5,793 foreign seamen were employed on British ships, 
only 4.2% of the total". 
in 
Britain's movement to free trade had two main legislative phases. The first 
occurred between 1820 and 1827 under Lord Liverpool's administration ; the second 
began in the early 1840s under Sir Robert Peel, who was responsible for repeal of the 
Com Laws in 1846. The momentum was maintained by Lord Russell's Whig cabinet, 
which brought forward the bUl to repeal the Navigation Acts. 
" 4 Geo. 4, c. 80. See Conrad DIXON, Lascars .• The Forgotten Seamen, in : Rosemary OMMER & 
Gerald PANTING (eds.), Working Men Who Got Wet, Newfoundland, 1980, pp. 263-279. 
" S.C. Nav. Laws, BPP, 1847 (X), Q. 67. 
" S.C. Nav. Laws, BPP, 1847 (X), Q. 3725. 
" S.C. Nav. Laws, BPP, 1847-48, (XX), Q. 5265. 
" Manning Committee, BPP (1860 Sess. I), VI, Appendix 47. 
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The 1820s marked a major departure in British commercial policy. Three 
members of Lord Liverpool's government, Wallace, Robinson but particularly 
Huskisson, were responsible for refashioning Britain's complex code of trade res-
trictions. Their actions were informed but not dictated by an acceptance of the 
precepts of the new political economy of which David Ricardo was at this time the 
chief advocate. The Navigation Acts were necessarily part of this re-evaluation, but 
Wallace's aim was to update them (for example, by removing the by now anomalous 
restrictions on Dutch shipping), not to weaken them. Similarly, whatever the ultimate 
effect of Huskisson's reciprocity proposals were in encouraging foreign shipping in 
the trades affected, it was not his intention to strike at the principle of a protected 
British shipping industry ". 
In a speech delivered in May 1826 Huskisson, President of the Board of Trade, 
encapsulated the dilemma faced by those of a liberal economic persuasion confronting 
navigation laws. Commercially.he argued, they were disadvantageous : "the regula-
tions of our navigation system, however salutary they may be, must, more or less, act 
as a restraint on that freedom of commercial pursuit, which it is desirable should be 
open to those who have capital to employ". Nevertheless they were based upon "the 
highest ground of political necessity" ; the need for national safety and defence, 
security of colonial possessions, protection of commerce from the risks associated 
with war and the "necessity of preserving ascendancy on the ocean". 
In pursuing these ends, Huskisson contended that the interests of the shipowner 
should not be allowed to "cramp commerce" beyond what "state necessity" required, 
but nothing he said can be taken as a denial of the efficacy of protection in serving 
that national need ^\ 
This view, of course, was by no means inconsistent with the tenets of opolitical 
economy as set out by Adam Smith, whose oft-quoted comment in The Wealth of 
Nations — "as defence, however, is of much more importance than opulence, the Act 
of Navigation is, perhaps, the wisest of all the commercial regulations of England" 
— was by implication deeply pessimistic as to the ability of British shipping to prosper 
unaided. 
In general, it may be said, free traders seem to have been content in the 1820s 
and 1830s to regard protection of shipping as an acceptable exception to the general 
rule. In the free-trade campaign which gripped the country in the early 1840s the 
Navigation provisions were largely forgotten. Compared with issues hke the Com 
Laws, the Navigation Acts, touching as they did so indirectly on the interests of the 
consumer as to be virtually invisible, hardly seemed central. Indeed, as already noted, 
in 1844 a measure updating the current Navigation Acts passed both Houses of 
Parliament without opposition '^. 
" On commercial policy in this period see Barry GORDON, Political Economy in Parliament 1819-23, 
1976 ; ID;, Economic Doctrine and Tory Liberalism 1824-30, 1979 ; J.E. COOKSON, Lord Liverpool's 
Administration, 1975. 
'' Hansard, (First Series) 1826, 1146. 
" 8 & 9 Vict. 88. 
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With the repeal of the Com Laws, abolition of the Navigation Acts became a 
real possibility for the first time. The new government led by Lord John Russell was 
by no means united in its opposition to protection for shipping, but its supporters in 
parliament included some free-trade enthusiasts, among them J. L. Ricardo, nephew 
of the economist. Attention having been drawn to the Acts by the need to suspend 
their operation in relation to com, back-bench pressure led the government to agree 
to the apointment of a Commons Select Committee in January 1847 to investigate 
the Laws. Free traders dominated the membership of this committee, but not its 
equivalent in the Lords, which the protectionists succeeded in setting up the following 
year. The two committees, neither of which in the event presented a report, between 
them sat for a total of 64 days, called 87 witnesses, and produced two massive 
volumes of evidence. Not surprisingly, no clear conclusion emerged from the mass 
of detailed information these two committees accumulated other than that the 
outcome of repeal was uncertain. The cabinet toyed with the possibility of conditional 
repeal and months elapsed while British plenipotentiaries tried to establish what 
foreign geovemments might be prepared to offer in exchange. Meanwhile the Board 
of Trade and the Colonial Office respectively reported threats from Prussia not to 
renew its reciprocity treaty, and from the North American legislatures appeals, equally 
threatening in their implications if not heeded, for the restrictions on shipping to be 
lifted. But it was not until the spring of 1849, two years after repeal was first mooted, 
that the bill to repeal the Navigation Acts finally came forward — to pass the 
Commons with a fair margin but to be approved by the Lords with a majority of only 
ten votes ^. 
It should be clear from what has been said that repeal of the Navigation Acts 
was a far more politically controversial measure than is sometimes assumed. 
Undoubtedly, what made the final outcome so uncertain was the widely held belief 
in the continued role of the merchant navy as the source of naval manpower. A 
memorial sent to the Duke of Wellington by the General Shipowners' Society prior 
to the Second Reading in the Lords fairly characterised the question as being 
"reduced to this single issue, will or will not repeal diminish the number of British 
sailors employed in the merchant service and therebye endanger the nursery for 
seamen which that service affords" '^. 
What distinguished supporters of repeal fi-om their opponents was not their 
attitude to the nursery of seamen but their judgement of the results of abandoning the 
Navigation Acts. The philosopher John Stuart Mill expressed his view in Principles 
of Political Economy: 
^'' See J. H. CLAPHAM, The Last Years of the Navigation Acts, in : English Historical Review, XXV, 1910, 
reprinted in E. M. CARUS-WILSON (éd.), Essays in Economic History, vol. Ill, 1962, pp. 144-178 ; S. 
PALMER, Policies, shipping and the Repeal of the Navigation Laws, Manchester, 1990. 
'^ Wellington Papers, University of Southampton, MS 2/191/26. 
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The Navigation Laws were founded, in theory and profession, on the necessity of 
keeping up a "nursery of seamen" for the navy. On this last subject I at once admit that 
the object is worth the sacrifice ; and that a country exposed by invasion by sea, if it 
cannot otherwise have sufficient ships and sailors of its own to secure the means of 
manning in an emergency an adequate fleet, is quite right in obtaining the means, even 
at an economic sacrifice in point of cheapness of transport. ... But English ships and 
sailors can now navigate as cheaply as those of any other country ; maintaining at least 
an equal competition with the other maritime nations even in their own trade. The ends 
which may once have justified Navigation Laws require them no longer and afford no 
reason for maintaining this invidious exception to the general mode of free trade ". 
In fact the competitiveness of English ships and seafarers was far from beyond 
dispute. Experience since the introduction of reciprocity treaties suggested that once 
discriminatory port charges and special imposts were removed from foreign shipping, 
the maintenance of Mill's "equal competition" was by no means assured. By the 
mid-18 40s 42% of tonnage entering British ports in the North and West European 
trades was foreign owned. United States' shipping accounted for 68% of tonnage 
entering Britain in the trade between the two countries, and the opening of the trade 
between the North American and West Indian colonies with Britain promised one of 
several new fields for U.S. maritime enterprise. On such facts rested much of the 
protectionist case. The free traders' strongest card was the equally incontrovertible 
expansion of opportunities for sea carriage ; if the share of British shipping was 
falling, this was in the context of a rising market ^l 
Convinced free traders and protectionists alike could find enough to suit their 
preconceptions or prejudices in the evidence given to the two Select Committees, but 
many of those who sat in the Commons or Lords could not be described in these 
terms. In the Second Reading division in April 1849 some MP's who had supported 
Com Law abolition cast their vote against repeal of the Navigation Acts. It is 
reasonable to assume that the number of opponents of repeal, particularly in the 
Lords but also in the Commons, would have been larger had what was proposed in 
1849 amounted to total repeal. But it was far fi-om this. The measure which the British 
parUament passed in 1849 was a compromise. 
In excluding the coastal trade from repeal, as in retaining the manning provi-
sions in foreign and colonial trades, which laid down that three-quarters of the crew 
should be British, the Russell government sought to ensure that the merchant navy 
remained the province of British seamen. Only the apprenticeship regulations and the 
limitations on employment of Lascars were dispensed with. In part this approach was 
dictated by the immediate pariiamentary political considerations already indicated. 
Another factor was the prominence of defence as a political issue at this time, while 
a fiirther influence was fear of unrest among seamen, whose hostifity to foreigners was 
" J. S. MILL, Principles of Political Economy. Collected Works of John Stuart Mill, III, Toronto, 1965), 
pp. 916-917. 
" BPP, Trade and Navigation Returns. 
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well known '•*. But it also reflected the government's lack of confidence in its own 
rhetoric. Labouchere, as President of the Board of Trade, the minister responsible for 
the repeal bill, genuinely balked at removing protection from British seafarers and in 
1853 was to vote against Cardwell's proposal to do so. 
It was not only the fi-ee traders who were less than happy that the main element 
of protection of maritime labour survived the repeal of 1849. The General Shipow-
ners' Society's Wellington memorandum notwithstanding, the shipping interest did 
not evoke the nursery of seamen argument as much as might be expected when 
presenting the protectionist cas. In his evidence to the parliamentary select commit-
tees G. F. Young, the industry's prime spokesman, preferred to rest the claim to 
protection on the importance of shipping and shipbuilding as great economic 
interests ^^  While appreciating the protection which the Navigation Laws offered, 
shipowners resented the accompanying restrictions on their fi-eedom in the labour 
market. If some regarded protection as the condition for their survival, others put the 
emphasis rather differently — protection was the quid pro quo for the burden of serving 
as the nursery of seamen. 
IV 
If the Act of 1849 did not represent a clear break with the old navigation system, 
neither did it mark the beginning of a new non-interventionist phase of government 
policy towards shipping generally. In its immediate wake came such measures as the 
creation of the Marine Department of the Board of Trade, with new responsibilities 
for supervising the hiring and payment of seamen, and the compulsory examination 
of masters and mates ^^  The repeal of the Navigation Acts did not instigate these 
developments ; they all had a long genesis, but repeal reinforced the argument for 
improving the educational standard of seafarers. Other initiatives, for example reforms 
bringing reductions in the charges for lighthouses and pilotage, were an attempt to 
confi-ont the shipowner's long-standing claim that such payments put them at a 
competitive disadvantage. 
In contrast to these measures, which originated within government, the impetus 
to do away with the limitation on employment of foreigners in British ships came from 
within the shipping industry itself. In the first year after repeal became effective, in 
a number of ports shipowners and seamen found themselves united in opposition to 
the new system of shipping offices established by the Mercantile Marine Act of 1850. 
A memorial sent by shipowners, master mariners and seamen in South Shields to the 
Board of Trade in 1851 referred to the new system of engagement and discharge of 
" See M. S. PARTTUDGE, The Russell Cabinet and National Defence, 1846-1852, in : History, 72, 1987, 
pp. 231-250. 
" S.C. Nav. Laws, BPP, 1847 (X), Q. 5643-5645. 
" J. H. WILDE, The Creation of the Marine Department of the Board of Trade, in : Journal of Transport 
History, Second Series, 1956. 
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crews as "servile degradation, vigorous coercion and oppressive taxation", and the 
P&O crews and management at Southampton were similarly in agreement in regar-
ding the offices as unnecessary ". In other ports unrest was more pronounced. At 
Hull, it was reported in February 1851, the sailors with a "regular committee and 
committee room who issue placards ... do their utmost to prevent any men signing 
articles at the shipping office to go to sea", while in Sunderland the seamen rioted ^l 
Labour unrest was not, however, directed solely at government. With freight rates 
rising in response to a boom in emigration the seamen were pressing for higher wages, 
with some success ; a distinct upward trend was apparent by 1853 '^. 
These developments encouraged the shipowning interests in their campaign 
against the manning clauses. Consultations by the Adrmralty Manning Committee of 
1852 with shipowners in the major ports left it in no doubt as to the owners' 
resistance to any reintroduction of apprenticeship and their wish to dispense with the 
restrictions that remained. 
The shipowners appear to be disconcerted by recent legislative enactments and inclined 
to seek for relief in measures which we cannot but regard as prejudicial viz. the 
permission to navigate their ships without any restriction as to the proportion of British 
and foreign seamen •"". 
But despite the judgment of the Manning Committee that to open British ships 
fully to foreign seamen would prove "highly injurious", driving British seamen into 
serving on colonial and United States vessels, and weakening the merchant service 
as the nursery, the shipowners won the argument as far as the Aberdeen adminis-
tration was concerned. Cardwell's wide-ranging Merchant Shipping Amendment Act 
of 1853, which also did away with the register ticket, ended all restrictions on the 
employment of foreigners in both the foreign and coasting trades. The following year 
saw the final stage of the repeal of the Navigation Acts when the coastal trade itself 
was opened. 
The repeal of the manning clauses did not pass without some opposition in both 
the Lords and the Commons, but the shipping interest, normally vocal in any 
discussion of maritime questions, was predictably quiet on this subject, where for once 
it found itself in agreement with the liberal free-trade lobby. The seamen, 47,000 of 
whom it was said had petitioned against the change, had to rely on aristocrats such 
as Lord Ellenborough to point out that this was a step "which would increase the 
profits of the shipowner by the reduction of the already small wages of the sailors" '". 
Those MP's and Peers who objected to the change did so on the grounds of 
national defence. Some assumed that shipowners would employ foreign seamen in 
" BPP, Return of Memorials ... 1851 (LII), 307. 
" Public Record Office, H.O. 45. 
" Jon PRESS, Wages in the Merchant Navy 1815-1854, in : Journal of Transport History, Third Series, 
2, 1981, pp. 38-39. 
•"> Report of the 1852 Manning Committee, 1852-53 (LX), Para. 146. 
" Hansard, (Third Series), 1853, CXXIX, 1671. 
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order to pay lower wages, others that it would encourage British sailors to look for 
employment elsewhere. "It would have the effect", Labouchere told the House of 
Commons, "of wounding the sensibilities of British sailors, and would involve us in 
a difficulty as to the national character of our ships" ''^ . Against this, the fact that the 
ending of protection three years previously had failed to prove the disaster to shipping 
which some had predicted lent credence to Sir James Graham's view that : 
If they added to the commerce of the country, they infallibly added to the number of 
ships ; and if they added to the number of ships, they must infallibly add to the number 
of merchant seamen, and they thereby also increased the supply to the Queen's service 
from that nursery for seamen which he was anxious to see preserved ''^  
V 
In 1853, then, Britain finally broke the link between protection and the concept 
of the merchant service as the nursery of seamen for the Navy. In practice the 
long-term impact of the change was comparatively slight. Encouraged by circumstan-
ces associated with the Crimean War, the numbers of foreign seamen serving on 
British ships jumped spectacularly from 7,321 men in 1853 to 13,200 the following 
year, 8% of the total. Thereafter, their share of the workforce increased slowly ; by the 
late 1870s they still accounted for only 12% of seamen ''''. 
It is important, however, not to construe this victory for free trade as in any way 
a triumph for laissez-faire. The five hundred and four clauses of the 1854 consoli-
dating Merchant Shipping Act were themselves ample testimony to the extent to 
which the British state continued to interest itself in merchant shipping. Arguably, no 
section of the British nineteenth-century labour force found itself in such close contact 
with officialdom as did the men who went to sea after 1850. 
'^ Ibid., 1853, CXXVIII, 1229. 
" Ibid.. 107. 
"•• BPP, 1860 (VI Sess. II), Appendix 47 ; Report on ... the Supply of British Seamen..., BPP, 1886 
(LIX), 200. 
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INDUSTRIALISATION, TECHNOLOGICAL CHANGE 
AND THE MARITIME LABOUR FORCE : 
THE BRITISH EXPERIENCE 1800-1914 
BY 
David M. WILLIAMS 2 4 59 3 
IndustriaUsation in the nineteenth century had an impact on all aspects of 
seaborne trade : this paper considers but one aspect and its theme is embodied in the 
basic question : how did the process of industrialisation affect the maritime labour 
force? The short answer is, "greatly", for the huge growth in economic activity 
dramatically altered the pattern of employment and the lot of the seamen. Most 
obviously, industrialisation gave rise to an expansion of overseas dealings, particularly 
in long-distance trades, involving an increased demand for shipping and therefore 
maritime labour. Simultaneously technological advance, an integral element of the 
industrialising process, was manifest initially through larger vessels, and then the 
utilisation of iron and the adoption of steam, which served to change the nature of 
work aboard ship and the make-up of the labour force. Also influencing the position 
of seamen were some of the longer-run, wider consequences of IndustriaUsation, such 
as : the growth of government intervention for both economic and welfare reasons ; 
the development of social and humanitarian concern ; and later, the organisation of 
workers. This paper considers all these factors, demonstrating the enormous impact 
of nineteenth-century economic growth upon maritime labour. 
The present paper, although touching on industrialisation's effects on maritime 
labour generally, has as it prime focus the specific experience of Britain. Britain was, 
of course, the pioneer in industrialisation ; furthermore, the role of overseas dealings 
in the growth process was greater in Britain than elsewhere. Again, in the nineteenth 
century Britain was the leading imperialist and major maritime power, and, more 
particularly, took the innovative role in the exploitation of new technology. It was in 
the British mercantile marine that the transition fi-om sail to steam occurred soonest 
and most rapidly '. Yet, for all these special features, the British experience was 
merely a stage ahead ; representing a portent of general change. In time, the impact 
' On the British mercantile marine see Sarah PALMER, The British Shipping Industry, 1850-1914, in : 
Lewis R. FISCHER & Gerald E. PANTING (eds.). Change and Adaptation in Maritime History: The North 
Atlantic Fleets in the Nineteenth Century, St. John's, Nwflnd., 1985, pp. 87-114 , the best contemporary 
survey is Adam W. KIRKALDY, British Shipping, London, 1914. 
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of the new economic order was to be felt by the mercantile marines of all industria-
lising nations. 
The question posed at the outset — how did industrialisation aflFect the maritime 
labour force — is one of enormous breadth. In consequence, in a short survey, some 
limits must be imposed on the scope of enquiry. In this paper, masters and mates are 
effectively excluded. The paper concentrates its attention on the mass of maritime 
labour — seaman —, considering four major aspects of nineteenth-century change. It 
looks first at the market for seafarers ; considering demand and supply, but not wages, 
which have been widely studied elsewhere .^ Second, it examines the changing nature 
of labour at sea. Third, having surveyed the size and make-up of the labour force, it 
considers how such changes were viewed by contemporaries — because industriali-
sation impinged on attitudes as well as on activity. Fourth, it reviews the relationship 
of government with maritime labour, tracing the modification and extension of state 
intervention. All these aspects are interrelated, comprising varied facets of the 
transformation of maritime labour, albeit incomplete and uneven in its national 
incidence, which occurred in consequence of industrialisation in the nineteenth 
century. 
I 
The most obvious maritime outcome of industrialisation was the increase in 
seaborne commerce. Before 1914, although the growth of overland trade within 
Europe was of considerable significance, economic development was essentially a 
process involving a relationship between a developing Western Europe and, the 
U.S.A. apart, an underdeveloped world. In this relationship, primary producers 
offered food and raw materials, and, at the same time, market opportunities for 
manufactured goods, capital and labour. This new extended pattern of trade, often 
involving bulk cargo commodities, called for the provision of additional shipping 
space \ However, whereas in the past changes in the level of trade had brought about 
roughly commensurate quantitative changes in tonnages and seamen employed, the 
increase in dealings associated with industrialisation, though demanding a matching 
response in terms of output from the shipping industry, did not result in the growth 
of trade being matched by a comparable increase in the numbers of vessels and men. 
This was because industrialisation was not simply a matter of the aggregate 
advance of output. It was equally a matter of qualitative progress in the technique of 
^ Lewis R Fischer and Helge W Nordvik have published extensively on wages In this context, see 
Lewis R FISCHER, Seamen in a Space Economy international regional patterns of maritime wages on 
sailing vessels 1863-1900, in Stephen FISHER (ed ), Lisbon as a Port Town, the British Seaman and other 
Maritime Themes, Exeter, 1988, pp 57-92 , see also Jon PRESS, Wages in the Merchant Navy, 1815-54, 
in Journal of Transport History, 3rd ser , II, 1981, pp 37-52 
^ On the growth of bulk trades see David ALEXANDER & Rosemary OMMER (eds ), Volumes not Values 
Canadian Sailing Ships and World Trades, St John's, Nwflnd , 1979 
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production, of the better and fuller utilisation and management of resources. 
Compared with earlier centuries, the business of shipping underwent something of a 
revolution in the nineteenth century. Speedier voyages, a quicker turn-around in port, 
larger vessels and more efficient handling were but a few of the options offering an 
efficiency potential to meet the demands of economic growth. In fact, over time, all 
these developments occurred, and in terms of man per ton, and man per ton mile per 
year, the nineteenth century saw enormous gains. Yet such was the huge growth of 
seaborne traffic that industriaUsation nonetheless required an increase in the maritime 
labour force. The impact on individual nations varied according to the scale and form 
of a country's overseas deaUngs, and how far a nation's shipowners achieved greater 
operating efficiency. Policy too, in the form of Navigation Laws and later subsidies, 
could influence the pattern of maritime employment. In consequence, the maritime 
experience of industrialising countries was not uniform, but all received some stimulus 
to activity and employment. 
Assessing what growth occurred in a country's maritime labour force presents 
difficulties. For once the problem lies not in the absence of statistics, but rather in 
their reliability and interpretation. The growing nineteenth-century practice of com-
piling official returns, together with the special attention paid to seamen because of 
their reservist potential, ensured that most governments engaged in some calculation 
of the size of their maritime labour force. Such figures, however, are fl-aught with 
problems of accuracy of compilation, definition and comparability. Hence, for all their 
abundance, statistics of seamen often merely flatter to deceive. For the informed 
observer much carefial scrutiny is required and a recognition that in many instances, 
including the tables in this paper, seemingly precise figures can be, at best, no more 
than indicators of a trend. 
Nowhere is this more true than in the case of Britain. In part the problems of 
British statistics are those inherent in any attempt to calculate the numbers of a fluid, 
mobile labour force. The seaman's trade is not one which lends itself to a simple head 
count on a given day. These difficulties caused early compilers to resort to calculations 
based either on numbers and tonnages of vessels on the national register, or on vessels 
entering and clearing national ports in the course of a year. Such approaches, at the 
very least, tended to result in overcounting. In Britain, the establishment of a General 
Register Office of Merchant Seamen in 1835, and more especially the creation of a 
Registrar General of Merchant Seamen in 1854 *, led to more direct techniques of 
calculation. Yet, a recent writer concludes that published returns before 1895 "were 
not true accounts of the numbers employed", and, moreover, that successive attempts 
to refine figures resulted in "virtually five separate statistical series" between 1849 and 
1913 ^ Apart fi-om these problems with the official returns there are also more basic 
* N. Cox, The Records of the Registrar General of Shipping and Seamen, in : Maritime History, 2, 1972, 
pp. 168-188. 
' Valerie C. BURTON, Counting Seafarers : the published records of the Registry of Merchant Seamen, 
in : Mariner's Mirror, 71, 1985, pp. 305-320. 
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issues of definition to be considered : should masters be included? ; should figures be 
restricted to overseas trade or also include the coastal trade? ; again, what of the 
fishing industry? Peculiarly British problems arise from the fact that colonial regis-
tered vessels were often included in "British" statistics as well as from the ambivalent 
nationality position of lascar seamen '. Clearly, the quantitative approach to the 
numbers and changing composition of the British maritime labour force requires both 
caution and qualification for most of the nineteenth century. 
Yet, for all the difficulties, there can be no doubt that in Britain industrialisation 
led to a substantial growth in the numbers of seafarers. The outcome of expansion was 
a total of 245,824 persons, masters included, employed in United Kingdom registered 
trading vessels in 1913 '. Sadly, a base figure, eariy in the nineteenth century, from 
which growth occurred cannot be stated with such precision. Even so, official 
statistics of the early 1820s can serve for broad comparative purposes ^ The figures, 
of men and boys employed in U.K. registered vessels, when adjusted to ehminate 
overcounting and to include masters, suggest an annual average figure of around 
120-130,000 for the years 1820-22. On this evidence a doubling of the labour force 
occurred in the century before 1914. Table 1 indicates the trend in the second half 
of this period. 
Table 1 — Persons employed on U K. registered vessels 



















Lascars and masters excluded prior to 1894 
Source Tables on Progress of Bntish Merchant Shipping, PP. 1900 (218), LXXVII, 52, Annual 
Statements of Navigation and Shipping for the years 1894, 1904 & 1913 
However approximate the estimate, what is significant is that the growth of the 
labour force was of a small order compared with other indices of maritime activity. 
The volume of British overseas trade rose some twenty-fold between 1820 and 1913, 
and in the same period U.K. registered tonnage increased from 2,439,000 to 
12,120,000 tons'. Placed alongside such rises the increase in labour was modest 
' Conrad DLXON, Lascars the Forgotten Seamen, in . Rosemary OMMER & Gerald E PANTING (eds.). 
Working Men who got Wet, St. John's, Nwflnd., 1980, pp 263-281. 
' Parliamentary Papers [hereafter PP\, Annual Statement of Navigation and Shipping for the year 
1913 
* / 'P 1823 (434), XIII, 545 
' See tables relating to trade and shipping m B. R MrrcHELL & Phyllis DEANE, Abstract of British 
Historical Statistics, Cambndge, 1962 
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indeed and points to significant advances in maiming efficiency. This is apparent from 
Table 2, which, though taken from the official returns, should be viewed as merely 
indicating a trend. The table reflects significant reductions in manning ratios in both 
sail and steam '". In sail these probably commenced in the post-Napoleonic wars 
period and were linked primarily to an increase in the size of vessels, though 
improvements in handling techniques were also significant. More dramatic still were 
the falls in manning ratios in steam ; vessel size was important here too, and also the 
refinement and sophistication of steamship technology. 
Table 2. — Tonnages, men and proportions per 100 tons of vessels registered in the U.K. 




















































Source ; Tables of Progress of British Mercliant Shipping, PP, 1900 (218), LXXVII, 1. 
The relatively small proportionate increase in labour compared with the volume 
of business and the fall in manning ratios must, however, not be allowed to obscure 
the sizeable increase in the number of seafarers. The approximate doubling of the 
labour force represented an increment of some 100,000 workers in maritime em-
ployment. Enquiring where these additional workers came from might seem super-
fluous ; many other industries experienced far greater increases ; again, a demographic 
explosion accompanied industrialisation. But seafaring is a residual occupation : as 
Capt. Robert Methven observed in 1854, "while there is a market for labour at home 
and in the colonies, the sea with its particular drawbacks, will not be much in favour, 
there is one stereotyped answer to the query of how it is liked, that 'to break stones 
is better'" ". The British experience in the nineteenth century lends support to this 
view that recruitment had its problems. Two features stand out. First, a high turnover 
of labour ; an enquiry by Liverpool Shipowners suggested an aimual wastage rate of 
around 10% in the early 1870s 'I Second, the growing presence of non-British 
seafarers within the labour force. From the mid-century foreigners and "lascars and 
other Asiatics" — a group whose nationality status was never whoUy clear — were 
'" A number of papers examining the issue of manning levels are contained in Working Men who got 
Wet, eds. OMMER & PANTING. 
" The Mercantile Magazine, I, July 1854, p. 259. 
'^  Thomas BRASSEY, British Seamen, London, 1877, pp. 1-4 and 35-39. 
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increasingly employed. By 1891 these two categories comprised 26% of persons 
employed on U.K. registered vessels, and in 1911, 34%, with lascars alone repre-
senting a fifth of the labour force ' \ Many contemporaries viewed this reliance on 
foreign workers with alarm. 
II 
For all the growth it engendered, however, industrialisation's greatest impact 
was on the nature of maritime labour. At the beginning, and indeed until the middle, 
of the nineteenth century, the pattern of employment was standard and basically 
simple. The vast majority of those employed at sea were seamen, working on and 
above deck, engaged in sailing the vessels. Crew composition was uncomplicated, 
comprising some, or all, of: boys, apprentices, ordinary and able seamen, and the 
specialised functions of carpenter, sailmaker and cook. The ship's cook apart, and in 
a few trades involving cabin passengers which required stewards, all crew members 
were seamen in the strict sense of the word. So too were the ship's "oflBcers", masters 
and mates, most of whom would have had deck experience earlier in their careers. 
This typical and relatively uniform pattern of employment in sailing ships 
changed little during the nineteenth century. The average crew increased in size 
consequent on the introduction of larger vessels ; again, there may have been 
additional mates per vessel. Within crews the proportion of apprentices and able 
seamen probably declined, in the former case owing to the relaxation of legislative 
requirement and in the latter to the introduction of devices facilitating sail handling. 
Overall, the seaman of 1800 mythically projected forward one hundred years, though 
looking in surprise at iron hulls, wire rigging and donkey engines, would not have 
found things so very different in a sailing vessel in 1900. A steamship would have been 
a very different proposition, for steam led to changes in the form and place of work, 
the duration of service, and the pattern and hierarchy of crew composition. For much 
of the nineteenth century such new and different conditions affected a minority of the 
seafaring labour force, but from the mid-century, in Britain, the transition was 
relatively swift. Steam accounted for around 20% of sea-going employment by the 
early 1860s and around haff in 1880. By 1911 over 94% of persons employed on 
registered vessels were in steam. Table 3, albeit with some unavoidable shift in terms 
of reference, shows the pattern of change fom 1851 to 1911. 
The impact of steam was manifold : one consequence was that of the shorter 
duration of voyages which changed the life patterns of many seafarers. But perhaps 
steam's most important effect was the creation of a below-deck labour force. 
Supervising engines, feeding boilers and trimming bunkers required large numbers of 
men whose work was entirely new in form and place. Indirectly, steam saw the 
expansion, if not the actual creation, of a fiirther class of below-deck workers, namely 
" BURTON, op. cit., p. 318, 
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Table 3. — Employment in sail and steam 
(percentages of persons employed on U.K. registered vessels). 
































Masters and lascars excluded pre-1890, thereafter included. 
Source : PP. Annual Statements of Trade and Navigation : Annual Statements of Navigation and Shipping. 
cooks and stewards. The huge increase in vessel size, particularly of steam vessels, led 
to much larger crews — often exceeding 100 persons, which had to be fed and 
serviced. Even more so, the growth of passenger traflSc, stimulated by industrialisation 
and facilitated by the enhanced reliability, speed and comfort of steam liner services, 
swelled the need for catering, cleaning and service staff. Unlike earlier steerage 
emigrants, cabin passengers necessitated a specialist group of workers including an 
unprecedented female element, stewardesses. The outcome of these developments was 
that in the British merchant marine, from the 1850s, an increasing proportion of the 
labour force worked below deck. Around 1900, almost half the labour force fell into 
this category, and by 1911 such labour represented the majority. 
Thus the technological revolution of steam resulted in the deck-working seaman, 
the typical and virtually only form of seafaring labour in the pre- and early indus-
trialisation era, reduced to but one element of the new labour force. This now 
embodied a range of divisions. Apart from the traditional split between officers and 
men, workers were now divided on the basis of above and below deck, between those 
employed working the vessel and its engines and those serving crew and passengers. 
There were now four basic elements in the labour force : officers, seamen, engine/ 
boiler room workers and service staff. Table 4 presents a broad profile of the labour 
force employed in U.K. registered vessels at the turn of the century. 
Table 4. — Job specifications per hundred seafarers employed on U.K. registered vessels 1891 and 1911. 
Above deck : 
Below deck : 
Others : 
masters, mates, petty officers 
seamen 
boys and apprentices 
engineers 
firemen, trimmers etc. 
cooks, stewards/-esses 

















All figures exclude lascars ; * includes 0.7 for whom no occupation was stated. 
Source : compiled from a table in V. C. BURTON, Counting Seafarers, in : Mariners' Mirror, 71,1985, p. 315. 
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This new pattern of labour with its more complex structure had a variety of 
implications, many of which have not yet been fully explored in the British context 
and are beyond the scope of this short survey. One such is that of relationships 
between the various groups of workers in the labour force. How far seafarers, working 
at very different tasks and in separate locations, mixed with each other off watch or 
ashore ; how they regarded their relative status, and the nature of the hierarchical 
structure within the crew as a whole and within its constituent groups, are all 
questions meriting further research '''. 
At one level, that of engineer officers, important work has been undertaken '^ 
The findings show that engineers, though clearly professional, did not readily gain the 
recognition of deck officers. The engineer's work place — divorced from other 
officers ; his working dress ; the nature of his duties, skills, and outlook were very 
different and set him apart. Moreover, deck officers, with a long-held and closely 
defined view of their role and status, were reluctant to accept the engineer as an equal 
and brother officer. This issue, of an elite being forced to make an accommodation, 
presented even greater problems in the Royal Navy. How far, in the mercantile 
context, the tensions apparent at the officer level were present in the relationship 
between above- and below-deck crew members is uncertain. Perhaps less so, as both 
groups, in employment market terms, shared a common vulnerability. That this 
community of interest was recognised is apparent in the title of the first effective 
seafarers union, the Sailors and Firemens Union, whose leader, Havelock Wilson, was 
to gain a high public profile and considerable poUtical influence ". The formation of 
the Union was in great measure made possible by steam, which facilitated organisa-
tion through the concentration of workers. 
Technological change in the form of steam thus reshaped the nature of work at 
sea and the composition of the labour force. For all their imperfections, the statistics 
clearly demonstrate the trends and the speed of the transformation. By the turn of the 
twentieth century, as far as the British mercantile marine was concerned, the typical 
seaman of a century, and indeed centuries, earlier was almost an anachronism. 
Ill 
Although the reactions of seafarers to the new forms and patterns of their work, 
and that of their fellows, are not fully known, those of Victorian observers — 
shipowners, masters, politicians, consuls in foreign ports, naval men and commen-
tators - are readily available. The changes in the labour force examined above, and 
'•' An important discussion of some of these issues in a modem context is to be found in Tony LANE, 
Grey Dawn Breaking, British Merchant Seafarers in the Twentieth Century, Manchester, 1986, esp. 
pp. 151-180. 
" H. CAMPBELL MCMURRAY, Ships' Engineers : their status and position on board, c. 1830-65, in: 
Stephen FISHER (éd.), West Country Maritime and Social History : Some Essays, Exeter, 1980. 
" Joseph HAVELOCK WILSON, My Stormy Voyage through Life, London, 1925. 
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the statistics which chart their course, were both visible and accessible to contempora-
ries, who viewed them with disquiet. From the mid-century there was mounting 
concern over the issues of the quality and recruitment of maritime labour " . In part 
such concern stemmed from special, though not wholly exclusive British factors, such 
as the Royal Navy's view of the mercantile marine as a reserve, and hence alarm at 
the growth of foreigners within the labour force. However, there was also the more 
general aspect of long-held traditional views and standards being shaken by technolo-
gical advance. 
To contemporaries, the most disturbing feature of the changes within the 
maritime labour force was what they saw as a decline in seamanship. Capt. A. P. 
Ryder, R. N. and S. R. Graves, a Liverpool shipowner, authors in 1860 of ^ Letter 
on the National Dangers..., observed "as a most serious evil, the deterioration of the 
Seamen in the Merchant Marine ... [which] is universally admitted" '^ This perceived 
deterioration had two dimensions, the smaller proportion of "traditional" seamen 
within the labour force, and amongst the men in this category a decline in seamanly 
skills and behaviour ". The alarm over both aspects is of interest, because it reveals 
the very real problems of modifying entrenched views and opinion. Because tradi-
tionally the maritime labour force had almost exclusively been comprised of seamen, 
the increasing departure from this was deplored. Even more indicative of the diflRculty 
in coming to terms with new circumstances was the issue of seamanly skills. While 
there was virtual unanimity that these had declined, identifying the features of decline 
and indicating the skills that needed to be regained posed a problem of definition. In 
a sense, in the past, when sail alone prevailed, there had been no need for a 
definition ; the duties and role of the seaman had seemed obvious enough. Thus, the 
mid-century, an era when technological change was radically altering what was 
required of maritime labour, saw concerned observers endeavouring to define the 
seaman's skill. In such efforts, almost all, through conservatism and an inability to 
grasp the pace of change, looked backwards rather than forwards. 
From this belief in deterioration came concern over recruitment ; on the one 
hand the increasing presence of foreigners and, on the other, the insuflBciency of 
suitable young recruits. The level of interest in these matters can hardly be overestima-
ted. The "manning quesion", as it came to be known, was an ever-present theme of 
debate and agitation at the highest level until World War I and even beyond ^°. 
" Henry TOYNBEE, The Social Condition of Seamen, London, 1866 ; Report of the Committee of the 
Society for improving the Condition of Merchant Seamen, London, 1867 ; Thomas BRASSEY, Our Reserves 
of Seamen, London, 1872 ; James MALLEY, Our Merchant Ships and Sailors, London, 1876 ; William 
S. LINDSAY, Manning the Royal Navy and Mercantile Marine, London, 1877. These items represent but 
a fraction of the mid-century debate over seamen. 
" Alfred P. RYDER & S. R. GRAVES, A Letter on the National Dangers which result from the Great 
Deterioration in the Seamen of the Mercantile Marine, London, 1860. 
" Some indication of the extent of concern over "deterioration" can be gained from the opening 
chapter of BRASSEY, British Seamen, pp. 1-34. 
°^ On the general issues of manning see Stephen JONES, Blood Red Roses : the supply of merchant 
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How far there were real problems of deterioration and recruitment is too 
involved an issue for this paper. Probably, though the quality of labour overall may 
have declined, concern was exaggerated. It might be noted, however, that similar 
views were expressed in cormection with the United States' and Canadian mercantile 
marines '^. But whether beliefs were valid or otherwise, contemporaries demanded 
measures to restore skills, reduce the foreigner presence and to ensure an adequate 
naval reserve. The solution was seen to lie in attracting more boy entrants, through 
either training ships or some form of apprenticeship scheme. Yet for all the agreement 
on the means to bring about improvements, neither an apprenticeship scheme nor an 
adequate training-ship programme was established. Cost was the stumbling block : 
government refused finance, arguing that it was not "the duty of the state to educate 
seamen for the mercantile marine" ^^ , whilst shipowners claimed the costs involved 
in carrying apprentices to be too great for them to bear unaided. 
In the event, then, concern over the changed character of labour was not so great 
as to bring about what were seen as remedial measures. Most telling is the refusal of 
shipowners to act on what they claimed was a real problem ; this suggests that they 
were prepared to accept the labour market as they found it. Supplies of adequate, if 
not ideal, labour were available at a price they were willing to pay. This pragmatism 
together with the negative stance of government, and the knowledge that the British 
merchant marine did not encounter major labour supply problems, might suggest that 
the concern over labour was misconceived and, in practical economic terms, irrele-
vant. Yet the matter is vital to our understanding of the response to the changes 
engendered by industrialisation ; such was the pace of change that contemporaries 
found it hard to adjust long-held attitudes. Thus, decades after the seaman's role and 
work form had been transformed, the mental image of the seaman remained rooted 
in an earlier era and was increasingly conceived of in emotional and even romantic 
terms. Ironically so, as steam forced sail to retreat to difficult long-distance routes ". 
IV 
The lack of action on the "maiming" issue could be seen as the exception in the 
context of government involvement with maritime labour. Traditionally, government 
had viewed maritime labour as requiring attention because of its special character and 
national importance ^^. As the mid-nineteenth century social commentator Henry 
seamen in the nineteenth century, in: Mariner's Mirror, 58, 1972, pp. 429-444 ; Eugene L. RASOR, 
Reform in the Royal Navy, Hamden, Conn., 1976. 
'^ Henry Fry and John W. Goin, in Canada and the United States respectively, were leading spokesmen 
on the issue of maritime labour. 
^^  Hansard's Parliamentary Debates, 3rd ser., 213, 1872, p. 132. 
" Robert D. FOULKE, Life in the Dying World of Sail 1870-1910, in : Journal of British Studies, 3,1963, 
pp. 105-136. 
" Conrad DKON, Legislation and the Sailor's Lot, 1660-1914, in : Paul ADAM (éd.), Seamen in Society, 
Proceedings of the International Commission for Maritime History, Bucharest, Jugoslavia, 11-12 August 
1980, 3, pp. 96-106. 
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Mayhew observed, "the reckless and improvident character of sailors, and the peculiar 
nature of their service, have long induced both the legislature and Courts of justice 
to treat them differently from other labourers" ^^  For such reasons, state intervention 
in the merchant service was already considerable by the early nineteenth century but 
industrialisation served to modify and extend government action. 
The impetus for increased state involvement in the Victorian era came from a 
variety of sources. Industrialisation was not the sole factor ; influences such as new 
attitudes to the role of govenmient, humanitarianism and strategic considerations 
were important. Nevertheless, industrialisation, both directly and indirectly, caused 
government to rethink its stance towards seamen. At the most general level, the 
expansion and growing importance of shipping business required that the labour force 
of this vital sector be considered. More specifically, for example, the need to ensure 
minimum standards for passengers in the emigrant trade led in turn to measures 
relating to seaman's welfare '^. Again, the dangers associated with the new technology 
of steam — explosion, fire, collision at greater speeds — prompted safety and accident 
prevention measures. In other areas the stimulus to intervention was divorced from 
the maritime. Thus, government concern over employment conditions in factories and 
workshops, epidemic disease and pubhc health, food adulteration and sanitation — 
all problems of an urbanising, industrial nation — was recognised as having a maritime 
dimension also. 
On all such issues it must be said that British governments, imbued with the 
doctrine of "laissez-faire", were often reluctant legislators, acting only, and then in a 
limited fashion, in response to the pressure of circumstance or reforming interests. 
Nevertheless, the ultimate outcome was that govenmient came to involve itself more 
and more with maritime labour and that the emphasis shifted from being concerned 
chiefly with discipline and control to embracing safety and a more genuine interest 
in welfare. As a result of industrialisation and the more enlightened views on social 
responsibility which came in its wake, government was to enact measures which 
benefited the seamen. Safety at sea, protection fi-om exploitation ashore, and better 
standards of accommodation, diet and health were the chief areas of advance. 
It was on the matter of safety at sea that action first occurred. CMficial enquiries, 
nominally into shipwreck but in fact ranging over a much wider spectrum of maritime 
affairs, were held in 1836 and 1843 ^\ Little immediate action resulted but some of 
these Committees' recommendations were put into effect in the mid-century. More 
significantly, in 1850 the Marine Department of the Board of Trade was set up *^. This 
" This quotation appears in Letter 40 of Mayhew's series of letters on Labour in London, Morning 
Chronicle, London, 7 Marcii 1850, p. 5. 
" Oliver MACDONAGH, A Pattern of Government Growth J800-60, London, 1961. 
" Select Committee on the Causes of Shipwrecks, PP, 1836, XVII ; Select Committee on Shipwrecks, 
PP, 1843, IX. 
*^ On the early years of Marine Department see Peter G. PARKHURST, Ships of Peace, New Maiden, 
1962. 
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was to be the administrative body which oversaw all measures apertaining to the 
mercantile marine One of the Department's first acts was to create a Wreck Register, 
thereby ensuring more accurate information on maritime disasters. It must be said that 
for the first thirty years or so of its existence the Department was run by officials 
whose commitment to "laissez-faire" made them the enemies rather than the fnends 
of seamen ". This was only too apparent in the early 1870s dunng Plimsoll's load 
line agitation and campaigns over hazardous cargoes, but from 1871 seamen had the 
nght in theory to demand surveys of possible "unseaworthy ships", and 1876 saw the 
first load line legislation ^°. In both these areas, however, it was only in the early 
1890s that there was what might be deemed satisfactory provision, but the ultimate 
effect was to create safer conditions for seamen and thus a gam in welfare terms. 
Seamen afloat faced the ever-present dangers of sea and elements ; ashore, no 
less predictably, they were at the mercy of what Dickens termed "a host of devou-
rers" ' ' — boarding house keepers, prostitutes, crooked outfitters, and above all, the 
crimp for whom the seaman with his accumulated back pay and advance note 
potential represented a plunderable asset ^l In fairness it must be said that not all 
interpretations of the crimp's role see him as a corrupt parasite, but the business leant 
itself to exploitation ". Crimping probably gained some stimulus from the increased 
demands for labour, particularly in the mid-century, and its scale and abuses provoked 
concern amongst social reformers, religious bodies and the police. Early attempts at 
control were unsuccessful but fi-om 1878 came measures which, by safeguarding 
seaman's earnings and denying crimps access to seamen, effectively ended cnmping 
in British ports ^*. Alongside such moves to limit exploitation were the more positive 
efforts of the Sailors' Home movement. Commencing in 1828 with a home in 
London, the movement, gaining impetus from philanthropy, temperance and evan-
gelicanism — all aspects of the new social conscience — came to offer a wholesome 
alternative to traditional, less seemly accommodation ^^  Thus official and voluntary 
'^ Thomas Farrar, Permanent Secretary of the Board of Trade, and Thomas Gray, Assistant Secretary 
for the Manne Department, were both advocates of "laissez-faire" pnnciples Gray's entrenched attitude 
IS clearly expressed m his pamphlet, Mercantile Manne Lagislation, London, 1866 
°^ David M WILLIAMS, State Regulation of Merchant Shipping J839-1914 the Bulk Carrying Trades, 
in Sarah PALMER & Glyndwr WILLIAMS (eds ), Charted and Uncharted Waters, London, 1982, 
pp 55-80 , Geoffrey ALDERMAN, Samuel Phmsoll and the Shipping Interest, m Maritime History, \, 
1971, pp 73-95 , Neville UPHAM, The Load Line - A Hallmark of Safety, London, 1978 
'' Charles DICKENS, The Uncommercial Traveller, first publ London, 1860, Oxford, UP ed 1958, 
P 51 
" Sarah B PALMER, Seamen Ashore m Late Nineteenth Century London protection from crimps, in 
Paul ADAM (ed ), Seamen m Society, cit supra, pp 56-76 
" Judith FiNGARD, Jack in Port Sailortowns of Eastern Canada, Toronto, 1982 , Conrad DIXON, The 
Rise and Fall of the Crimp, 1840-1914, in Stephen FISHER (ed ), British Shipping and Seamen, 
1830-1960 Some Studies, Exeter, 1984, pp 49-67 
^* PALMER, Seamen ashore, cit supra, pp 61-63 , DrxoN, Rise and Fall, cit supra, pp 59-66 
" Alston KENNERLEY, Seamen's Missions and Sailors' Homes, in • Stephen FISHER (ed ), Studies in 
British Pnvateenng, Trading Enterprise and Seamen s Welfare, 1775-1900, Exeter, 1987, pp 121-165 
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action endeavoured to protect the homecoming seamen, though how much this 
paternalism was appreciated, and its provisions resorted to, is debatable. 
In the long run seafarers may have been more grateful for measure to improve 
conditions afloat. Accommodation, health and diet were areas where the barest 
minimum was the traditional standard. Here, responses to some of the wider 
problems of industrialisation gave an impetus to action. Such issues as public health 
(and the dreaded cholera was of overseas origin) ; industrial and occupational 
diseases, of which scurvy was a prime example ; housing, with the need for adequate 
and sanitary provision ; and mid-century concern over diet and food adulteration — 
all had a relevance in a maritime context. The outcome was action, first in the 1860s, 
laying down statutory accommodation standards, recommending dietary scales, 
enforcing anti-scorbutic measures, and ensuring some limited shipboard medical 
provision ". By no means were these initial measures whoUy satisfactory, but they 
represented an acceptance of responsibility by government which was translated into 
more meaningful effect by legislation in 1905 and 1906 ". 
Industrialisation, technological advance and the changing role of government all 
contributed to make the seafarer's lot increasingly influenced by regulation. While the 
seafarer's terms of service — his contractual obligations and disciplinary issues — were 
still government's paramount concern, afloat, and to some extent ashore, the state 
intervened to safeguard and to ensure minimum standards. In destroying old routines 
and practices the new economic and social order simultaneously promoted more 
positive approaches to the peculiar problems of life and work at sea. 
V 
The transformed British maritime labour force of the late nineteenth century was 
the outcome of elements embodied in economic advance. As such, the British 
experience was ultimately common to the merchant marines of all nations which 
underwent industriahsation. Yet the British experience was slightly difierent and 
presents certain contradictions in matters of timing and the impetus for change. These 
stem fi-om the dating of the two key elements which affected shipping and maritime 
labour — industrialisation and technological change. The latter, in respect of iron and 
steam, occurred in the mid- and later nineteenth century. So too did industrialisation 
for most western economies. Britain with her late-eighteenth-century early start was 
an exception. In Britain, industrialisation, or rather its early stages — "the industrial 
revolution" or "take-ofT — occurred before, and not alongside or after, the com-
" 30 & 31 Vict. C. 124. A useful general survey of mid-century shipping legislation is the "Report of 
the President of the Board of Trade on recent legislation concerning merchant ships and seamen", PP 
1876 (C. 1398), LXVI, 333. 
" David M. WILLIAMS, The British Government and Merchant Seamen : Efficiency and Welfare, 
1870-1914, in ; Proceedings of the 8th Naval History Symposium held at Annapolis, Maryland, 1987, 
forthcoming. 
329 
mencement of the decisive technological changes in shipping. Hence, whilst one 
might rightly claim that the transformation of British shipping and labour force 
occurred sooner and more swiftly than in the case of any other mercantile marine, 
the time period between the onset of industrialisation and the completion of these 
changes was over a century, longer in fact than that required by other nations. Linked 
with this observation, and the evidence of this paper that the great changes in the 
maritime labour force occurred only after 1850, two other comments can be made. 
First, that in Britain the opening sixty or seventy years of industrialisation, while 
increasing employment, had no radical impact on the form or pattern of maritime 
labour. Second, following on from this, in the British case, it was technological 
change, rather than the increase in trading activity brought about by industrialisation, 
which was the key element in the transformation of labour. 
Such comments, however, are merely qualifications ; industrialisation until the 
very late-nineteenth century was essentially a matter of the greater exploitation of coal, 
iron and steam, and with this the achievement of a sustained higher growth rate. The 
result, in the sphere of maritime labour, was to expand the sector, but more especially 
to dramatically alter the nature of work aboard ship and the constitution of the labour 
force. In Britain, the pace of such changes following the set pattern of previous 
centuries was difficult to accommodate and, in consequence, anachronistic, idealistic 
views of the seaman's character and function died hard. Yet, under the pressure of 
circumstance and the social attitudes engendered by industrialisation, government 
came to accept new responsibilities for the welfare of the seafarer. The ultimate 
outcome of industrialisation, in the British instance, was that maritime labour was to 
experience a greater and fuller measure of change than any other sector of workers, 
with perhaps the exception only of the textile industry. At the same time the seafarer, 
above all workers, came to be the greatest recipient of government intervention. As 
a description of the measure of economic and social change experience by seafarers 
in the nineteenth century, "revolutionary" is for once not inappropriate ^^  
" I am grateful for the constructive comments on this paper of my colleague at Leicester Dr. P. L. 
Cottrell. 
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SEAMEN IN THE INDUSTRIAL REVOLUTION : 
MARITIME WAGES IN ANTWERP 
DURING THE SHIPPING TRANSITION, 1863-1900 
BY 
Lewis R. FISCHER 
The second half of the nineteenth century was characterized in important ways 
by economic contours sharply diiferent from those that had prevailed prior to 1850. 
One of the most significant transformations was the creation of what economists refer 
to as the international economy. The international economy was (and is) more than 
simply an aggregation of all the various national economies ; instead, it is more 
properly thought of as the movements of factors of production across national 
boundaries. International factor movements were of course not new phenomena in 
1850 ; they had not only existed but also grown significantly over the preceding five 
decades. But what was diflFerent in the second half of the century was the pace : 
international trade, for example, grew approximately seven times faster after mid-
century than before '. And it was international trade that came to be the most visible 
symbol of the new-world economic order. To put this burgeoning commercial activity 
into some kind of perspective, between 1850 and the onset of World War I, total 
world output per capita grew in real terms by about 180%, while the volume of foreign 
trade per head mcreased by an astounding twenty-five times I In other words, trade 
expanded relative to output in constant terms about fourteen-fold. While the bulk of 
this trade (perhaps as much as two-thirds by value in 1900) was intra-continental, by 
far the most rapidly growing segment of transnational commerce occurred between 
continents. Given the technology available in the nineteenth century, this trade 
required merchant shipping to link buyers and sellers in diffèrent parts of the globe. 
Shipowners in the years after 1850 responded to the new demands of international 
commerce by increasing their investment in shipping. In 1850, the world's merchant 
' W. S. and E. S. WoYriNSKV, World Commerce and Governments, New York, 1955, pp. 66-71. 
^ For a discussion of the expansion of international commerce in this period, see Simon KUZNETS, 
Quantitative Aspects of the Economic Growth of Nations : X-Levels and Structure of Foreign Trade, 
Long-Term Trends, in : Economic Development and Cultural Change, Part II, 1967. We have deflated 
world trade values by the Rousseaux index. See Paul ROUSSEAUX, Les mouvements de fond de l'économie 
anglaise, 1800-1913, Brussels, 1938, pp. 266-267. 
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fleets contained approximately 9.1 miUion net tons of carrying capacity ; by 1910 this 
figure had almost quadrupled to about 34.5 miUion net tons ^ 
All this new tonnage created yet another demand : for an increasing supply of 
seamen to man the vessels. These "working men who got wet" •• formed without 
question the largest international labour pool of the late nineteenth century. But 
despite its obvious importance, we know relatively little about this group of workers. 
This is especially true when it comes to information about the levels of remuneration 
that they earned in return for months of boredom interspersed with periods of 
unrelenting toil and danger ^ 
The literature on nineteenth-century maritime history reflects no shortage of 
assertions about wage. Unfortunately, almost none is supported by solid substantive 
evidence beyond the occasional reference to some qualitative source. But while 
historians may not have been terribly successful in specifying precise wage rates, their 
failure is not worse than that of contemporaries. Although a number of nineteenth-
century maritime policy-makers in nations which depended on shipping were interes-
ted in the question, they too were largely unsuccessful at amassing reliable wage data '. 
As a result of the failure of both contemporaries and historians to provide satisfactory 
studies of seamen's earnings, until recently we have had only a vague idea of what 
maritime wages were really like prior to World War I '. 
Fortunately, however, it is possible to be extremely precise about maritime wages 
during the "golden age of sail". Ironically, the reason that we can determine very exact 
wage levels is related to the concern that many governments had about collecting 
accurate information on labour in the maritime sector. While they have thus provided 
' The expansion of the world's merchant marine between 1850 and 1914 is summarized in Lewis 
R. FISCHER & Helge W. NORDVIK, Maritime Transport and the Integration of the North Atlantic Economy, 
1850-1914, in : Wolfram FISCHER, R. Marvin MCINNIS & Jurgen SCHNEIDER (eds.). The Emergence of 
a World Economy 1600-1914, Wiesbaden, 1986, pp. 519-544. This essay contains a variety of new 
standardized time series on international maritime investment. 
* We borrow this term from David ALEXANDER, Literacy among Canadian and Foreign Seamen, 
1863-1899, in : Rosemary OMMER and Gerald PANTING (eds.), Working Men who Got Wet, St. John's, 
1980, pp. 1-33. 
' An outstanding exception to this generalization is Jon PRESS, Wages in the Merchant Navy, 1815-54, 
in : Journal of Transport History, Third series, II, 1981, pp. 37-52. Press successfully combines both 
qualitative and quantitative materials to sketch a convincing portrait of wages prior to mid-century, but 
by terminating his study when he did, he misses the development of wage patterns in the modem 
international economy. For quantitative studies that begin to address this problem, see Lewis R. FISCHER, 
Seamen in a Space Economy : International Regional Patterns of Maritime Wages on Sailing Vessels, 
1863-1900, in : Stephen FISHER (éd.), Lisbon as a Port Town, the British Seamen and Other Maritime 
Themes, Exeter, 1988, pp. 57-92 ; Lewis R. FISCHER, International Maritime Labour, 1863-1900: World 
Wages and Trends, in : The Great Circle, X, no. 1, April 1988, pp. 1-21 ; and Lewis R. FISCHER & 
Helge W. NORDVIK, Regional Wages in the Age of Sail : the Price of Sailing Ship Labour in Towns along 
the Oslofjord 1899-1914, in: Norsk Sjofartsmuseum Arsberetning 1987, Oslo, 1988, pp. 159-186. 
' For a particularly illustrative example of this difficulty, see United States, Department of Commerce, 
Commissioner of Shipping, Report, 1899, Washington D.C., 1899, which uses inadequate wage data in 
the formulation of equally inadequate policy recommendations. 
' See PRESS, Wages in the Merchant Navy, cit. supra, for the sole exception. 
332 
the raw material, prior to the advent of computers, it was virtually impossible for 
government statisticians (or for historians) to collate or analyze the sources that were 
generated. In the second half of the last century many nations, including Norway, 
Sweden, and the United States, put into place fairly sophisticated programmes to 
collect information on merchant seamen, including indications of their wages ^ But 
no nation was as assiduous in its efforts to monitor the state of maritime labour as 
Britain, which rightly recognized that the future prospects for her economic well-
being were inextricably linked to the health of her merchant navy. This concern with 
monitoring the seaborne labour force led to the introduction after 1860 of some 
remarkable documents with the deceptively prosaic title of "Agreements and Ac-
counts of Crew" '. 
These "crew lists", as they were most often called, were designed to serve a 
number of purposes. But central to our concern here is the fact that they recorded 
information on a number of characteristics of individual crew members, including 
precise data on the rate of pay. For each voyage undertaken by all vessels registered 
in the United Kingdom, and for all deep-sea voyages made by craft registered 
elsewhere in the British Empire, British maritime law required that a host of questions 
about crew members be answered ; one of these queries concerned the wage rate paid. 
This material was entered onto the agreement, and at the end of the voyage the 
document was transmitted to the Registrar-General of Shipping and Seamen at the 
Board of Trade '". The stated intention was that these documents would provide 
policy-makers with the data essential to effective decision-making. In the event, 
however, the sheer volume of the material overwhelmed all good intentions, and few 
serious attempts were ever made to collate material from the crew lists ". But since 
the documents recorded precise wages — and did so regardless of the port at which 
the seamen joined the vessel and irrespective of his nationality — they provide the 
historians willing to utilize computers and quantitative methods with the data 
' For a discussion of these systems, see Lewis R. FISCHER, Sources for the Study of Canadian Maritime 
History, 1850-1914 : the International Dimension, in : Lewis R. FISCHER & Helge W. NORDVIK (eds.), 
Across the Broad Atlantic : Essays in Comparative Canadian-Norwegian Maritime History, 1850-1914, 
Bergen, 1989, forthcoming ; Lewis R. FISCHER & Helge W. NORDVIK, From Namsos to Halden : Myths 
and Realities in the History of Norwegian Seamen's Wages, 1850-1914, in: Scandinavian Economic 
History Review, XXXV, no. 1, 1987, pp. 41-66. 
' On the crew lists, see Keith MATTHEWS, Crew Lists, Agreements and Official Logs of the British 
Empire, 1863-1913, in : Business History, XVI, January 1974, pp. 78-80 ; FISCHER, Sources for the Study 
of Canadian Maritime History, cil supra. 
'° Nicholas Cox, The Records of the Registrar-General of Shipping and Seamen, in : Maritime History, 
II, no. 2, September 1972, pp. 168-188 ; V. C. BimroN, Counting Seafarers .• the Published Records of 
the Registry of Merchant Seamen, 1849-1913, in: Mariner's Mirror, LXXI, no. 3, August 1985, 
pp. 305-320. 
" The crew lists were used, however, to provide some data. The British Parliamentary Papers are full 
of references to wage rates ; most often the sources for these contentions were the crew agreements. But 
they were always used unsystematically, and the figures reported in Parliamentary reports often diverged 
significantly from reality. 
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necessary to specify with a good deal of confidence the levels and trends of wages in 
the nineteenth-century maritime world ' I 
Information on more than a third of a million seamen was collected from these 
crew agreements as part of the Atlantic Canada Shipping Project (ACSP) at 
Memorial University of Newfoundland and placed into computer files for analysis. 
Thus far the collected material has been used to pursue a wide range of topics, yet 
we who work with it recognize that its potential remains less than fully tapped '^ This 
is true in particular in the area of wage history, which remains in its infancy '''. 
This modest paper is part of a systematic attempt to make available and to 
analyze part of the wage data that we possess ; in this case I want to enquire into the 
levels and patterns of maritime wages in Antwerp during a particularly important 
period of time. The last four decades of the nineteenth century represented a shipping 
transition. Steam and steel came increasingly to challenge wood and sail ; indeed, by 
1868 more than half the tonnage plying the North Atlantic trade routes between 
Europe and America lay in the holds of steamers. This transition created additional 
problems for shipowners, who had to make the often difficult decision about the type 
of technology in which to invest. But as steam supplanted sail, the industrial 
revolution, in the truest sense of the word, came to the maritime sector. 
For the most part the data presented comes from the ACSP files, but I have had 
to supplement this with additional material in order to ensure sufficient cases for 
analysis. In some cases, indeed, I have used Norwegian data that I have coUected in 
the last few years. This is possible because I have been able to ascertain that wages 
paid by Norwegian masters in this period are almost identical to wages paid by British 
captains '^ 
But because of the breadth of the topic and the complexity of the files, it is 
impossible to deal with all the relevant data in the present paper. For this reason, in 
'^  The procedure by which most of this data was collected is explained in Lewis R. FISCHER & Eric 
W. SAGER, An Approach to the Quantitative Analysis of British Shipping Records, in : Business History, 
XXIII, no. 2, July 1980, pp. 135-151. The supplementary wage files are described in FISCHER, The Price 
of Labour: Canadian and Norwegian Seamen's Wages in Comparative Perspective, 1863-1900, in: 
FISCHER & NORDVIK, Across the Broad Atlantic, cit. supra 
' ' For some idea of the diversity of concerns dealt with as part of the project, see Keith MATTHEWS & 
Gerald PANTING (eds.), Ships and Shipbuilding in the North Atlantic Region, St. John's, 1978 ; Lewis 
R. FISCHER & Eric W. SAGER (eds.). The Enterprising Canadians : Entrepreneurs and Economic 
Development in Atlantic Canada, 1820-1914, St. John's, 1979 ; David ALEXANDER & Rosemary OMMER 
(eds.), Volumes not Values : Canadian Sailing Ships and World Trades, St. John's, 1979 ; Rosemary 
OMMER & Gerald PANTING (eds.), Working Men who Got Wet, St. John's, 1980 ; Lewis R. FISCHER & 
Eric W. SAGER (eds.). Merchant Shipping and Economic Development in Atlantic Canada, St. John's, 
1982 ; Lewis R. FISCHER & Gerald E. PANTING (eds.), Change and Adaptation in Maritime History: the 
North Atlantic Fleets in the Nineteenth Century, St. John's, 1985 ; Eric W. SAGER & Lewis R. FISCHER, 
Shipping and Shipbuilding in Atlantic Canada, 1820-1914, Ottawa, 1986. 
'" For some exceptions, see Eric W. SAGER, The Maritime History Group and the History of Seafaring 
Labour, in: Labour/Le Travail, XV, Spring 1985, pp. 162-172; Lewis R. FISCHER, International 
Maritime Labour, cit supra -, ID., Seamen in a Space Economy, cit. supra ; ID., The Price of Labour, cit. 
supra. 
'^  For a full fiscussion of this point, see FISCHER & NORDVIK, From Namsos to Halden, cit. supra. 
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this particular study of maritime labour I have had to place some constraints upon 
the questions posed. Here I intend to ask only a limited range of questions. I want 
to focus on only one type of maritime labour — the able-bodied seamen (AB). In a 
sense this may seem an unfortunate choice, since the AB, while the principal type of 
worker on sailing vessels, was hardly a prototype of the new maritime industrial 
worker. But on the other, our files contain more data on ABs than on any other type 
of worker, a generalization true not only for sailing vessels but also for steamers. This 
enables us to place more confidence in the results by boosting the number of cases 
analyzed. Further, by examining ABs we avoid the difficulty of trying to define 
working tasks. ABs may have been more valuable on sailing vessels (at least in some 
regards), but their job descriptions remain unaltered regardless of the type of 
propulsion used. 
My principal concern here is to set out the pattern of wages earned by these men 
who joined British Empire vessels in the port of Antwerp and to place the wage levels 
in both a regional and a world perspective. I also intend to examine the question of 
pay rates on steam versus sailing vessels. The literature suggests that labour was paid 
more to work on steam vessels, but as the analysis that follows will show, the pattern 
is far more complex than this generalization would lead us to believe. 
The portrait that emerges of maritime wages in Antwerp from the analysis to 
follow is rather complex. Nonetheless, it is possible to highlight a series of general 
arguments at the outset. First, the data shows clearly that in most ways the patterns 
(if not the levels) of wages paid in Antwerp paralleled larger world trends. For 
example, Antwerp maritime wages in the late nineteenth century moved in "waves" ; 
that is, they were highly variable, seldom either rising or falling for protracted periods 
in a more or less linear fashion '*. This is also true of the rest of the maritime world ; 
while the amplitudes of these waves varied from region to region, wages in all parts 
of the globe exhibited this phenomenon to a greater or lesser degree. If the waves in 
Antwerp were never as variable as in the "new overseas territories of settlement" (the 
United States, Canada and Australia), they were nonetheless noticeable features of the 
pattern of remuneration. 
Second, the overall trend of maritime wages in Antwerp prior to 1900 was 
relatively flat, just as it was elsewhere. If we aggregate all the various regional wage 
data into a mythical "world wage", the compound growth rate as measured by a 
log-linear regression equation would be less than 0.1% per year between 1863 and 
the turn of the century. For Antwerp, the growth rate would be just under 0.2% per 
annum. While the Antwerp growth rate is low, the higher growth rate of wages in the 
port is significant, as we shall see : throughout most of the period, seamen who joined 
" This finding should not be surprising to economic historians, since a number of studies of nominal 
wages in the nineteenth century have made the same point. And using different sources, historians of 
maritime wages have demonstrated the persistence of this pattern. See, for example, FISCHER & NORDVIK, 
From Namsos to Halden, cit. supra, esp. pp. 49-55 ; FISCHER & NORDVIK, Salaries of the Sea : Maritime 
Wages in Stavanger, 1892-1914, in : Stavanger Museum Ârbok 1987, Stavanger, 1988, pp. 103-132. 
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vessels in Antwerp were underpaid compared with the groups that we will examine 
later in the paper, but the differentials in general narrowed over time. Because of 
general price deflation around the world in the last third of the century, we have 
estimated elsewhere that real wages actually grew much more rapidly than did 
nominal wages ". Without a good price deflator, we can make no serious attempt to 
determine whether this generalization holds true for Antwerp. But nothing with which 
we are familiar in the current literature leads us to believe that conditions were 
radically different in the Belgian port. 
Third, based on what we know about conditions elsewhere, the patterns 
described in this paper indicate that wages at sea diverged sharply from industrial 
salaries paid on land. Reliable time series on industrial wages are almost as scarce as 
those for seamen, but from what we know of industrial earnings, they tended to rise 
considerably in the late nineteenth century. Take the Belgian case, for example. ABs' 
wages in Antwerp rose from about £2.60 in the 1860s to just over £3 in 1900. Yet 
wages in an average of five Belgian industries grew by almost 54% over the same 
period '^ The growth of maritime wages lagged behind industrial earnings in the last 
third of the century. 
Fourth, the analysis conclusively demonstrates the existence of wage differentials 
even in northern Europe. The existence of such "wage gaps" is hardly a new 
discovery, but what this analysis does is to make clear what the levels were and how 
they changed over time. Further, the data used here has an important advantage for 
scholars interested in spatial differentials : because the occupation under scrutiny was 
as close to a universal commodity as possible, we can avoid the difficulty of having 
to try to define the nature of work precisely. To put this point more concretely, the 
meaning of farm labour varied from country to country, in part because of cultural 
differences about the meamng of work. But maritime labour was virtually interchan-
geable, and the ethnic composition of crews demonstrates this to have been the 
19 
case . 
" For a fuller discussion of real wages, see FISCHER, The Price of Labour, cit supra, FISCHER, T/OVV 
Heavy was Jack's Purse Canadian and Norwegian Seamen's Wages in Comparative Perspective, 
1863-1913, paper presented to the annual meeting of the Canadian Historical Association, University 
of Manitoba, June 1986 , FISCHER & NORDVIK, From Namsos to Halden, cit supra, esp pp 49-53 , 
RscHER & NORDVIK, Wages in the Norwegian Maritime Sector, 1850-1914 A Reinterpretation, in . Lewis 
R RSCHER, Helge W NORDVIK & Walter E. MINCHINTON (eds ), Shipping and Trade m the Northern 
Seas, 1600-1939, Bergen, 1988, pp 14-35. 
" Belgian industrial wages are taken from B R. MrrcHELL, European Historical Statistics, 1750-1970, 
London, 1975, Table C-4 
" For quantitative evidence on the nationalities of crews, see Rosemary OMMER, Composed of All 
Nationalities the Crews of Windsor Vessels, 1862-1899, in OMMER & PANTING (eds ), Working Men 
who Got Wet, pp 191-227, Gerry PANTING & Enc SAGER, Labour and Productivity m Canadian 
Shipping, 1863-1900, in Sarah PALMER & Glyndwr WILLIAMS (eds ), Charted and Uncharted Waters, 
London, 1983, pp 181-194, Knut WEIBUST, Deep Sea Sailors A Study in Maritime Ethnology, 
Stockholm, 1969 , Harald HAMRE, Manning the Norwegian Fleet in the Nineteenth Century, in FISCHER 
& NORDVIK (eds ), Across the Broad Atlantic, forthcoming , Lewis R FISCHER & Helge W NORDVIK, A 
Crucial SIX Percent Norwegian Sailors in the Canadian Merchant Marine, 1863-1913, in Sjofartshis-
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Finally, as is the case elsewhere, the Antwerp wage data presented below raises 
significant questions about the existence of national or supra-national labour markets 
in the nineteenth century. Recent literature tends to suggest that by the latter part of 
the century there was a variety of fairly well integrated markets for various commo-
dities, including shipping °^. And similar arguments have been raised at least for 
national maritime labour markets '^. Whether or not an international shipping market 
had yet been created remains open to question, but the existence of national (let alone 
international) maritime labour markets seems doubtful. The only serious studies of 
this question focus on Norway ; clearly, in that country, there were at best ill-defined 
regional markets by 1900 ^l The evidence in this paper reinforces this argument. 
Antwerp wages do not correlate well with those in Rotterdam, Hamburg or ports on 
the other side of the English Channel. 
In the analysis to follow we will examine the wages of 24,168 seamen recruited 
in Antwerp between 1863 and 1900. It is to this analysis that we may now turn, 
begirming with those who served on sailing vessels. The average able-bodied seamen 
(AB) recruited to serve on a sailing vessel in 1863 in Antwerp received £2.60 per 
month in remuneration (see Table 1 ) ^l By the turn of the century average wages had 
risen to £3.00, an increase of but 15% over a third of a century. The long-term secular 
trend is therefore slightly upward. But identifying the long-term trend in this case 
obscures more than it reveals. At the very least, though, it shows that rather than 
moving in something resembling a straight line, Antwerp maritime wages in this 
period moved in a wave-like fashion. 
Wages declined to a low of £2.49 by 1866. They then moved upward irregularly 
to a peak of £3.48 by 1874, and again declined to a trough of £2.81 by 1879. They 
torisk Arbok, 1984, Bergen, 1985, pp. 139-149 ; FISCHER & NORDVIK, Fish and Ships: the Social 
Structure of the Maritime Labour Force in Haugesund, Norway, in the 1870s, in : Sjofartshistorisk Arbok 
1986, Bergen, 1987, pp. 139-170 , FISCHER & NORDVIK, Finlandare i den Kanadensiska Handelsflottan, 
1863-1913, in ; Historisk Tidsskrift for Finnland LXXIII, 1988, pp. 373-394. 
" On the integration of shipping markets, see for example C. Anick HARLEY, Aspects of the Economics 
of Shipping, 1850-1913, in : FISCHER & PANTING (eds.), Change and Adaptation in Maritime History, cit. 
supra, pp. 167-186 ; and FISCHER & NORDVIK, Maritime Transport and the Integration of the North 
Atlantic Economy, cit. supra. For an overview that puts shipping into its larger international context, see 
Peter MATHIAS, The Emergence of a World Economy, 1500-1914, in-. Vierteljahrsschrift fur Sozial-und 
Wirtschaftsgeschichte, LXXTV, no. 1, 1987, pp. 1-17. 
" The clearest such arguments concerns Norway. See Fritz HODNE & Ole GJOLBERG, Market Inte-
gration during the Period of Industrialization in Norway, in : Paul BAIROCH & Maurice LEVY-LEBOYER 
(eds.), Disparities in Economic Development since the Industrial Revolution, London, 1981, pp. 216-225. 
^^  The evidence for this conclusion is laid out in detail in Lewis R. FISCHER & Helge W. NORDVIK, 
Norwegian 'Matroser' : the Development of a National Labour Market for Seafaring Labour, 1850-1914, 
in : Scandinavian-Canadian Studies, fV, 1989, forthcoming. But see also the discussion in FISCHER & 
NORDVIK, From Namsos to Halden, cit. supra, especially the correlation matrices in Table 6, and FISCHER 
& NORDVIK, From Coast to Coast : A Comparative Study of Maritime Wages in Norway, 1850-1914, in ; 
FISCHER (éd.), Wage and Price History : the View from the Nordic Countries, Bergen, 1989, forthcoming. 
" The means in this paper are in all instances reasonable descriptions of the central tendencies of the 
wage distribution. 
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Table J — Mean wages paid to able-bodied seamen recruited in Antwerp 

















































































Notes The table includes 14,323 able-bodied seamen (ABs) descnbed in the text All 
wages are expressed in sterhng, converted at the appropnate exchange rates All 
means are significant at the 95% confidence level, with low standard deviations 
Source Memonal University of Newfoundland, Atlantic Canada Shipping Project 
Computer files and supplementary wage files denved from Bntish Empu-e 
Agreements and Accounts of Crew, 1863-1900, and Norwegian School of 
Economics, Wedervang Archive, WA 244, bemandmgshste. for Antwerp (he-
reafter referred to as Antwerp Crew List Data Set) 
fluctuated narrowly at slightly higher rates through 1885, decUned for a few years, and 
then rose again to a peak of £3.33 in 1889. In the 1890s wages were highly variable. 
This evidence calls into question the present-minded assumption that wages have 
historically moved in a linear fashion. Instead, as the data shows, wages moved far 
more irregulariy. The waves that are evident in the Antwerp data are neither as regular 
nor as pronounced as they were in some parts of the world and they do not subdivide 
neatly into periods. Nonetheless, they most certainly do not lend much support to a 
simple (and all too often advanced) argument of linearity. And they certainly do not 
look like the wage patterns with which we are familiar in the latter part of the 
twentieth century. 
These data, while they tell us something, can only have meaning if placed in some 
type of context. This is what I attempt to do in Table 2, which expresses Antwerp 
wages as a proportion of wages paid elsewhere in northern Europe. The figure for 
"Britain" includes all wages paid in England only, while the column headed "Nor-
thern Europe" is an amalgam of all wages paid elsewhere north of the French Channel 
ports. The designations "Rotterdam" and "Hamburg" are, I would hope, self-explana-
tory. 
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Table 2. — Index of Antwerp wages compared with wages in Northern Europe and Britain, 1863-1900 



















































Source ; Antwerp Crew List Data Set. 
The table shows some interesting patterns. To begin with, it demonstrates that 
seamen in Antwerp were dramatically underpaid relative to wages elsewhere in nearby 
ports in 1863 and 1865. Antwerp ABs on sailing vessels were paid only 85% of 
average British wages in 1863 and only 84% in 1865. This was considerably less than 
the Northern European average (91% and 89% respectively) and even further behind 
wages paid in the competing ports of Rotterdam and Hamburg. But by 1870 Antwerp 
wages were moving up relatively, and they were doing so more rapidly than the 
average for Northern Europe and Hamburg, although less quickly than in Rotterdam. 
By 1875 Antwerp wages were almost on a part with remuneration in England and 
for the first time exceeded the Northern European average. By 1880 Antwerp wages 
not only exceeded the rates paid in England, they also matched the Northern 
European average and for the only time in the period exceeded wages in a comparable 
port (Hamburg). Wages remained relatively high in 1885, but declined thereafter in 
terms of all of the comparisons presented in the table. 
What all of this shows, of course, are a number of the points we made in the 
introduction. It would be nice to explain these phenomena, but none of the obvious 
explanations work. The most obvious explanation would begin with a simple supply 
and demand model which suggests a strong relationship between wages and demand 
for seamen. Lacking a surrogate for the latter, I attempted to test the relationship 
between incoming tonnage, as calculated by Karel Veraghtert '^*, and wage rates, both 
absolute and relative. The results were disappointing. The overall correlation between 
absolute wage levels and tonnage entering the port (+.38) suggests only a weak 
relationship ; indeed, the relationship is positive only because of the underlying 
secular positive rate for wages. The correlation coeflBcient tells us something else as 
well : if tonnage is a reasonable surrogate for demand for seamen, then demand can 
explam at best about 14% of the variance in wages. Quite clearly, any explanation is 
" See F. SuiTCENS, G. ASAERT, A. DE Vos, A. THUS & K. VERAGHTERT, Antwerp :A Port for All Seasons, 
Antwerp, 1986, p. 359. The data were taken from Veraghtert's evidence on tonnage entering the port. 
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going to have to require the assistance of scholars far more familiar with the Belgian 
economy than I am. 
As part of the process of describing wage rates, we can now turn to the question 
of steam. Since in many respects the patterns of steam wages paralleled those for sail, 
I will not reproduce the entire analysis. Instead, in Table 3,1 examine the relationship 
between pay rates on the two types of vessels. The literature suggests that seamen 
serving on steamers were generally paid more than those who served on sail. 
Unfortunately, Table 3 does not confirm this accepted wisdom. 
Table 3. — Pay rates of ABs on steamers compared with sail, 1863-1900 



















































































Note ; The table includes the seamen described in Table 1 plus 9,845 ABs who served on steam vessels. 
Source ; Antwerp Crew List Data Set. 
Instead, the evidence in Table 3 demonstrates that through 1885 the accepted 
wisdom holds. ABs on steam were consistently paid more than their colleagues on 
sailing vessels. The premium for serving on steamers was as high as 10% (in 1868) 
and averaged just under 5% per year. But in 1886 wages for steam and sail were 
identical, and in the last fourteen years of the century steam wages exceeded sail in 
only three years, never by more than 2%. In all other years save one, the reverse was 
true, and the differentials in favour of sail reached as high as 7%. 
This evidence suggests not only that we need to revise the accepted wisdom but 
also that any talk of an integrated maritime labour market is premature. Steam and 
sail wages correlate only moderately (+.51 over the entire period) and the rela-
tionships are not noticeably stronger if the full period is subdivided. This strongly 
suggests that within the port we are dealing with two labour markets — related, to be 
sure, but more importantly distinct in significant ways. It would be ideal to be able 
to describe and explain these markets, but at this point it is not possible. Instead, we 
must content ourselves with the observation that they appear to be distinct. 
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Once again, the explanation for these findings can only be tentative. I have seen 
similar (although not identical) patterns in Britain, Canada and Norway, which 
suggests that the Antwerp experience is not unique. It is possible that the steam rates 
were high at the outset because many of the steamers were in fact only auxiliaries, 
operating under both steam and sail. Without a lot of laborious searching through 
records it is impossible to tell. But if this were true, it might have been that masters 
were paying more for additional work. But given the low standard deviations around 
the mean for steam wages, I doubt this strongly. Certainly some of the vessels clearing 
Antwerp before 1885 must have been fully steam-powered. And if this is the case, the 
low standard deviation makes this explanation highly doubtful. 
Another explanation — and one I think worth exploring — is that masters in the 
early years of steam were paying premiums in an attempt to acquire the best (and 
likely the most conscientious) workers to help protect their expensive investments. 
Steam tonnage on average cost between three and four times the value of sail tonnage 
in the late nineteenth century. Thus, any prudent owner would have been acting 
rationally to structure a series of premiums in this way. On the other hand, as owners 
and masters came to recognize that the premiums were unnecessary to attract 
competent labour, they would also have been prudent to try to beat down the rates. 
Indeed, since it is possible to argue that ABs on sailing vessels were skilled workers, 
while ABs on steamers for the most part did not have to possess the same types of 
abilities, the pattern after 1886 also appears explicable. The only problem is that thus 
far I possess no evidence either to support or to refute this hypothesis. 
Conclusions 
As we have seen, Antwerp maritime wages conformed to the generalisations that 
I set out in the introduction to this paper. Nominal wages did indeed move in 
irregular waves ; the trend was in fact relatively flat ; wage diflerentials unfavourable 
to Antwerp did exist ; and there is no evidence of a national labour market in seamen. 
In short, maritime wages in Antwerp in the late nineteenth century displayed 
features that were both similar and unique when compared with those in other parts 
of the world. In saying this, I am saying something which is at once both evident and 
significant. In a world only loosely integrated by twentieth-century standards, there 
is of course little reason to expect that any two places on the face of the earth should 
have had experiences which were precisely the same. Yet the question of how much 
divergence should be expected remains open, especially given the developments of the 
last third of the century that acted to bring even far-flung locales closer together. This 
question, while not addressed directly in the paper, is nonetheless implicit. The weight 
of the evidence suggests that experiences in Antwerp might have been expected to 
conform even more closely to patterns elsewhere, especially if variables exogenous to 
the port were important in determining wage rates. 
The fact that what occurred in Antwerp does not correspond to what might have 
been inferred from the literature on the international economy suggests an important 
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lesson : that in comprehending phenomena like wages maritime historians need to 
work in close collaboration with economic historians interested in similar develop-
ments in the landward economy. Some of what we have described above was 
doubtless the result of factors exogenous to the domestic economy. But it is equally 
clear that an adequate explanation of the patterns observed requires far more expertise 
in Belgian economic history than I possess — or am likely to gain in the foreseeable 
future. I hope that the material presented here will challenge a specialist in Belgian 
economic history to explore with me the riddles posed by the wage experiences in 
the port of Antwerp. 
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CHANGING INDUSTRIAL PARADIGMS 
SHIPBUILDING LABOUR MANAGEMENT SINCE 1870 
IN EUROPE AND THE FAR EAST 
BY 
Thommy SVENSSON 2 4 5 9 6 
The emergence of a dynamic and quickly growing heavy industry in the Far East 
makes us realize, today more clearly than ever, that industrial competitiveness and 
economic growth are not stable and permanent factors '. History shows that the 
location of the world's leading industrial centres has shifted constantly during the past 
hundred-odd years. 
One of the most illustrative examples is shipbuilding. Historically, this sector of 
heavy industry has been a vehicle for many nations' industrial performance at large 
owing to its importance for transport infrastructure, big employment and export-
earning potential, large-scale purchase of products from other industries and role as 
educator of the skilled work force. Between 1870 and 1930 British shipyards 
dominated the world market; during the period 1930-1960 the centre of gravity 
shifted to continental Europe; and from about 1960 onwards Japan rose to a 
world-leading position. Today, there are signs that we have reached a new watershed, 
when substantial parts of shipbuilding capacity are being transferred to new countries. 
How should these changes be explained? This article discusses a part of the 
answer to this question. It deals with three areas of industrial management : pro-
duction, the labour market and persoimel. A company's behaviour in these three 
fields can be labelled labour policy. This concept refers to a company's strategy with 
regard to : ( 1 ) design of the production apparatus in a technical and organizational 
sense within the fi-amework of tensions existing between employers and workers ; 
(2) recruitment of workers capable of handling this apparatus and the regulation of 
their numbers to shifting needs ; (3) control of the workers' performance and 
stimulation of their incentive. 
A company's labour policy is constantly framed and moulded by the mteraction 
between employers and employees and their representatives. It is evident that in a 
historical perspective labour, as a collective actor, has had a profound influence on 
' This is a revised version of a paper which was originally presented at the 4th International 
Shipbuilding and Ocean Engineering Conference, Helsinki, 7th-10th September 1986. 
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the formation of management strategies and thus played a crucial role in industrial 
failure and success. 
A company's labour policy is interrelated to other areas of activity contributing 
to the company's competitive position : product development, marketing and selling, 
financing. All these activities are, in turn, dependent on a wider economic, social, 
political and cultural context, which is to a large extent delimited by the nation state. 
This context changes partly according to its own intrinsic laws in a structural 
sense, but it is also influenced by political decisions, mainly at government level. A 
nation's industrial structure, labour market characteristics, collective organizations, 
legislative activités and industrial policies provide more or less favourable conditions 
for industrial performance at different points in time. They constantly frame the 
strategic decisions taken at company level, thereby tending to create quite distinct 
national models. 
The argument in this article is that the choice of labour policy strategy has had 
a crucial influence on the shifts of gravity in shipbuilding during the past hundred 
years. 
Britain, Sweden and Japan represent and exemplify three main historical phases 
in the development of world industrial shipbuilding. At different points in history they 
combined specific ways of production management, labour market management and 
personnel management into different and very distinct models. Each one was formed 
and elaborated during a period of long-term growth : the British in 1870-1914, the 
Swedish in 1920-1955, and the Japanese in 1947-1970. During the respective 
periods the models hardened into paradigmatic sets of values determining patterns of 
decision-making, technological choices, industrial relations and business behaviour. 
They can be labelled "skilled craftism", "productive materialism", and "rational 
commitmentism". 
Each one of these models contributed originally to industrial growth. But at 
some point, it appears, its capabilities were exhausted. Being blind to its own 
assumptions and predictions, the paradigm tended to programme decisions impeding 
progressive adaptation to new circumstances, thereby contributing to industrial 
decline. 
For those trying to disclose and understand the workings of these paradigms, 
reports written by industrial actors on intelligence visits to other countries are a good 
source. They reveal basic attitudes and confrontations between different ways of 
thinking. In this article, three sets of such intelligence reports will be used to highlight 
the problems inherent in the British, Swedish and Japanese shipbuilding models. 
Let us start by taking a closer look at the British one, which dominated the scene 
up to around 1930. 
The British model : "skilled craftism" 
In August 1871, some 250 Swedish shipbuilding workers — mainly platers, 
riveters and engineering workers — left Gothenburg onboard three steamers for 
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Northumberiand in England. They had been recruited as strike-breakers to the 
shipyards in South Shields, Jarrow and Wallsend. They stayed there, clashing and 
scuffling with the English workers, for about a month before returning home. 
There are a couple of English accounts of these workers' hardships on the Tyne, 
and a few recollections made by the Swedish workers themselves also exist. They 
illustrate two different work cultures in the shipbuilding centre and periphery at the 
time. 
English supervisors complained about the foreigners' "blissfiil ignorance", about 
their negligence and lack of discipline. They were "rough and lazy", and it was 
necessary to keep an eye on them all the time. They drank excessive amounts of beer, 
even at work. By comparison, the Enghsh workers were reliable and quick at work ; 
especially the older craftsmen, "respectable and trustworthy workmen as they are", 
making it an honour to do a good day's work. 
The Swedes' attention, on the other hand, was caught by the Enghsh workers' 
trade unions : "they prevent others from taking the jobs". Each major trade had an 
organization of its own to which entry was restricted. The unions, being prepared to 
go on strike, upheld the rules of the trade which prescribed by whom, how and at 
what pace the work should be carried out. The Swedish workers were not accustomed 
to these organized trade practices. No trade unions existed at the Swedish shipyards. 
Gothenburg had not yet experienced any large industrial dispute. In fact, the first 
major strike in the town's history was staged less than a year later, in April-May 1872 
at Götaverken, partly as a result of what the workers had seen in England I 
Britain was the cradle of modem shipbuilding. It was here that the economic, 
social, technical and political conditions first arose for production on a large scale of 
ocean-going ships made of iron and steel. The shipyards came to be concentrated in 
two areas : at the mouth of the River Clyde in Western Scotland, and at the Rivers 
Tyne, Wear, and Tees in Northumberiand in Northeast England. It was here that the 




The clash between the two work cultures of Britain and Sweden in the eariy 
1870s illustrates one of the major elements of the British model : the reliance on craft 
skill and organized craft discipline. This was the foundation of Britain's uncontested 
leadership in shipbuilding up to the Inter-War Period ^ Let us now look at it more 
closely. 
^ Th. SVENSSON, Varvsarbetare, University of Gothenburg, Department of History, 1984. Mimeo. 
' See S. POLLARD & P. ROBERTSON, The British Shipbuilding Industry, J870-J9J4, Cambridge & 
London, 1979 ; E. H. LORENTZ, The Labour Process and Industrial Relations in British and French 
Shipbuilding, in : A. SLAVEN & J. KUUSE (eds.), Development Problems in Historical Perspective : Report 
from the Scottish-Scandinavian Shipbuilding Seminar 1980, Glasgow & Gothenburg, 1980 ; A. REID, 
The Division of Labour in the British Shipbuilding Industry 1880-1920, with Special Reference to 
Clydeside, diss. University of Cambridge, 1980. Mimeo. 
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Labour and technology are the two constituent parts of all physical production. 
It was management's task to combine them effectively. In industries suited to mass 
production, such as textiles, the main weight was laid on machinery. Long series of 
identical products made it possible to standardize working methods. The workers 
were assigned to simple operations which could be carried out by unskilled labourers, 
who were relatively easy to get at a low price on the labour market. 
Shipbuilding was different. Production was not standardized. It was labour-
intensive instead of capital-intensive. It was impossible for management to stipulate 
in advance precisely how the various work operations should be carried out. This had 
largely to be left to the workmen themselves. The tools were fairly simple and the 
work sequences had to be improvised as the ship took shape on the slipway. 
The craft-nature of work was to a large extent a consequence of the character 
of the products. All ships were unique. The shape, outfit and capacity of each one was 
individually agreed with the ordering shipowner ; not one ship was like another. But 
still, there is no doubt that British managers could have chosen to depend more than 
they did on machinery and supervision and planning from above. Scrutinizing their 
decision more closely, it becomes evident that they were very reluctant to make large 
investments. They consciously avoided investing in labour-saving technology any 
more than was absolutely necessary. 
First and foremost, this was due to the unusually large fluctuations between good 
and bad years in shipbuilding. Machinery, buildings and tools had to be maintained 
and paid for when the order books were empty, while labour could be discharged at 
no cost. In addition, the power of the trade unions reduced many employers' interest 
in labour-saving technology. The result was that rather simple techniques, auto-
nomous working gangs and labour-intensive methods became key elements of the 
British model. 
The biggest practical problem was the constantly shifting volume of work for 
different trades. When the hull was built many platers and riveters were needed, who 
then became superfluous when it was time for the outfitting workers to take over, and 
vice versa. What, in this situation of recurring slack time and lay-offs, was to prevent 
the workmen leaving shipbuilding for work in more stable trades? 
Let us look at the labour market on the River Clyde in Scotland at the turn of 
the century. At this time, ships were built at 30-40 yards located on both sides of the 
river mouth fi-om the city of Glasgow down to Greenock. The size of the firms varied. 
There were two giants : John Brown's and Fairfield's, which employed 2,000-4,000 
workers each. Seven firms had about 1,500 men at work, six had 500-1,000, and five 
300-500. In addition, there were several smaller yards. Together the firms employed 
21,000 workers in 1889, 27,000 in 1900, and 36,000 in 1913. 
The whole estuary fiinctioned as one single labour market integrating all the 
companies. It was quite feasible for the workers to take employment anywhere in the 
district. The main roads, the ferries across the river and the railway on both sides 
made it both physically possible and relatively cheap to change one's place of work 
346 
without moving house. Wage rates, working conditions and production techniques 
varied only slightly between the firms. 
Accordingly, the workers moved constantly from one employer to another. The 
difierent trades succeeded each other as the building of a ship advanced. If the firm 
did not have a new one under construction at the right stage of production, the 
workers were thrown onto the labour market to look for work with other firms. 
Investigations show that at least 50% of the shipbuilding riveters on the Clyde 
constantly moved between the yards. A change of employer could even take place 
between pay days each fortnight. The men moving were not just unskilled labourers, 
who were easily interchangeable, but first and foremost skilled tradesmen. Market 
forces ruled. This resulted in hardships when there was a general lack of work. But 
during boom periods the workers could play the employers off against each other and 
earn good wages by the standards of the time *. 
This was a distinctly British situation. Other shipbuilding areas in Europe did 
not have access to labour markets of such proportions. In Europe it was common for 
the employer to try and retain a core of skilled, strategic workers. These were given 
work in some kind of complementary production at the firm when no ship orders 
were at hand. The European firms quite simply offered lifetime employment to about 
one fifth to one third of the labour force. On the Clyde, Tyne, Wear and Tees, 
however, the labour markets were so large that it was not necessary to use comple-
mentary production. The many firms served as work reservoirs for each other. 
* 
* * 
The British employers' poUcy of hire and fire did create problems for the 
workers. The result was what the British called feast and famine. When many ships 
were on order, wages rose quickly. But during times of recession unemployment 
soared and wages went down, just as quickly as they had risen, for those men who 
were fortunate enough to still have a job. 
This was crucial for the special type of trade unionism that emerged in Britain. 
The insecurity made a job, and thus the means of earning the family's living, a valuable 
commodity which it was necessary to protect. Trade unions were created in order to 
limit competition between the workers for jobs. By closely guarding the number of 
employment opportunities in the trade, no surplus of competent labour would be 
created. The unions strove to limit the number of apprentices who could be em-
ployed ; they also maintained strict rules for how apprentices should be trained, and 
resisted all efforts by the employer to dilute craft requirements. Otherwise, more 
workers would become available in the labour market, and the value of the members' 
skills would decrease. 
" S. PwcE, Labour Mobility in Clyde Shipbuilding, Glasgow, Scottish Development Agency, 1981. 
Mimeo. 
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But the unions did not only have to resist the employers. They also had to defend 
their interests against other trades, and tried to claim the exclusive right for their 
members to use certain tools and carry out certain work operations. This meant that 
they resisted changes in working techniques if they anticipated that these would 
jeopardize the number of jobs in the trade. 
The result was the demarcation disputes. Different trades competed over the 
right to new types of operations. To take one example, it was traditionally the joiners 
who had the right to use planes and hammers and work with timber dimensions of 
1 VJ inches or less, while the carpenters handled broadaxes and bludgeons and tooled 
larger dimensions in excess of 1 '/j inches. When the yards started to lay the decks of 
modem passenger liners, the job required the two sets of tools. Both trades claimed 
the right to carry out the task and there were stoppages of work which paralysed 
production. On the Tyne in the early 1890s, a period for which statistics exist, one 
big strike a month occurred for reasons like this, apart from smaller demonstrations 
and go-slow campaigns. 
With hindsight, the protection of work and all the demarcation disputes can 
easily be regarded as irresponsible and irrational. They resulted in a lack of flexibility 
and obstructed the continuous upgrading of the production apparatus necessary to 
match competitors in the struggle for customers. But for the workers at that time, 
when unemployment was an ever-present threat leading to direct poverty, it was both 
a logical and rational reaction to the employers' policies. The struggle to control work 
was quite simply seen as an investment in a safer future. 
Industrial relations of this type meant that the British model was imbued with 
conflict. It contained divergent outlooks which nourished antagonism between 
employers and workers, and disposed each of them to perceive the intentions of the 
other with suspicion and distrust. During the Inter-War era, when the period of 
growth was over for British shipbuilding and deep, worldwide depression was creating 
massive unemployment, this led to intensive confrontations giving rise to labels such 
as "Red Clyde". 
During the years before the First World War, however, the conflict had had 
positive results for industrial performance and had greatly contributed to Britain's 
world-leading position in shipbuilding. The never-ending fight over work and work 
practices produced an institutionalized craft tradition of highly skilled workmen, who 
under normal circumstances took pride in doing a good job. 
The trade unions laid the foundation of the competence that became the 
hallmark of British shipbuilding. Owing to the fact that entry to the various trades was 
restricted, to the rigorous apprenticeship system, and the unions' unceasing attentive-
ness to work practices, British shipyards were quite simply provided with a cadre of 
skilled workers with whom shipbuilders in other countries were unable to compete. 
On the management side, this gave birth to ideas about the essence of ship-
building that made people sniff at more standardized, "continental" production. The 
paradigm implied that a good shipbuilder should be able to build all kinds of beautiful 
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ships that customers might think of ordering, ships of good quality that were 
tailor-made, with the help of "good workmanship". Such competence was one of the 
major reasons why Britain produced more than half the world's tonnage between 
1870 and 1914 — on the foundation of "skilled craftism". 
* 
* * 
Britain's hegemony lasted until about 1930. Then the volume of production 
began to dechne, a trend that was only temporarily reversed during the boom years 
immediately following the Second World War. In 1914 British shipyards held about 
60% of the market ; in 1955 the figure had declined to 29%, and to 6% by 1970. 
It was during this period that ship production was "industrialized". Technology 
became increasingly important and work operations increasingly standardized, 
making it possible to use tools and machinery more efficiently. Work organization was 
improved, productivity increased, and prices came under pressure. 
British shipyards had difficulty adapting to these developments. "Skilled craf-
tism" started to become obsolete ; the paradigm became increasingly dysfunctional, 
stultifying iimovation and placing the industry at an ever greater disadvantage as 
regards cost and construction time in relation to its major competitors. For the 
difficulties that arose the workers blamed the managers, who in turn blamed the 
unions ^ 
British shipbuilding enjoyed a few years of grace, however, thanks to the 
well-established home market. Britain had a world empire with the largest merchant 
fleet of all. As long as the British shipowners made good profits, they continued to 
build their ships at home. The death-blow came in the 1950s, when the emph-e was 
lost. The fleet diminished and the profit margins narrowed. Big price differentials 
forced British shipowners to abandon the British yards. In 1959, the country became 
a net importer of ships for the first time ; that year for the first time British shipowners 
bought more tonnage abroad than foreign owners bought in Britain. 
Finally, the crisis was evident to everybody ; British shipbuilders began to look 
more seriously at other shipbuilding countries' methods. 
The Swedish model : "productive materialism" 
Sweden was one of the forerunners of the new type of production that had been 
gaining strength on the continent. In October 1959, a group of British employers and 
trade union representatives travelled to Gothenburg, under arrangements made by the 
British Productivity Council, to look more closely at the Swedish model. 
This was a spectacular year for Swedish shipbuilding. The four biggest shipyards 
— Kockums, Uddevalla, Eriksberg, and Götaverken — ranked second, fourth, fifth, 
' Cf. A. SLAVEN, Growth and Stagnation in British/Scottish Shipbuilding, 1913-1977, in : Development 
Problems, op. cit., pp. 45-46. 
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and eighth among the biggest shipyards in the world in the statistics of tonnage 
produced '. The reports written by the British visitors were coloured by what they 
believed to be their own problems at home, and illustrate a collision between two 
shipbuilding paradigms \ 
The British employers noticed that the wage level was higher in Sweden than in 
Britain. But they estimated productivity by Swedish labour to be twice as high as that 
in Britain. The conclusion they drew was that this derived mainly from a different type 
of unionism. In Sweden, they wrote in the report, mutual confidence and a recogni-
tion of common interests among employers and workers created the flexibility and 
discipline necessary for high output. A visitor from Charles Cormell & Co., Glasgow, 
stated : 
Beyond all shadow of doubt, the most important factor assisting high productivity in 
the Swedish shipyards is unquestionably the enormous flexibility of the manual labour 
force ; and it is in this respect that they enjoy a tremendous advantage over their British 
counterparts. ... It is on the question of demarcation and lack of labour flexibility that 
we are at the greatest disadvantage when competing with Continental yards for ship 
orders. 
This led to the inevitable conclusion : 
The British Shipbuilding Industry could achieve a productivity level comparable to {sic) 
or better than Sweden given freedom from labour restrictive practices but until such 
time as an external influence is brought to bear upon the industry to change the 
parochial interests of many Unions and indeed Employers, such freedom is unlikely to 
arise. 
This was the conclusion deriving from the employers' opmion as to why the 
British model had crashed, the words "external influences" being a paraphrase of the 
need for state intervention. It points ahead to the recommendations of the Geddes 
Committee eight years later* and the attempts at reforming industrial relations, 
especially after the creation of British Shipbuilders in 1977 '. 
Visiting union officials saw the same things as the managers, and agreed on many 
points. But they did not pay much attention to flexibility in work. Instead, they 
stressed the positive attitude of management towards workers and unions as one of 
the keys to the success of the Swedish model. 
Kockums shipyard in Malmö, especially, came to stand out as an archetype of 
progressive persormel management. The company was approached by study delega-
tions from far and wide during the 1960s and early 1970s. One of these was a group 
' "Die grössten SchiflVerften der freien Welt. Bericht der Konferenz der Schiflbauabteilung des 1MB, 
Hamburg, Mârtz 1960" (Archive of the International Metalworkers' Federation, IMF, Geneva). 
' SEF/SRNA Archives, London, no. 4889B1. 
« SEF/SRNA Arch. S.42/1-10. 
' See J. McGoLDRiCK, Industrial Relations and the Division of Lalwur in the Shipbuilding Industry 
since the War, in : British Journal of Industrial Relations, 1983, pp. 197-220. 
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of ship stewards from Harland & Wolff in Northern Ireland. They noted, among other 
things, the following in their report '° : 
Communications to employees are considered extremely important and every means is 
employed to ensure that they are kept fully informed. In this, management recognizes 
that the trade union has an important role and responsibility to exercise. Unlike U.K. 
employers, Swedish employers not only recognize the role but assist by providing 
facilities so that it can be performed effectively. 
There are passages in the report indicating their difficulties in understanding the close 
co-operation between labour and management in Sweden, used as they were to a more 
traditional type of antagonism between labour and capital at home. One of the ship 
stewards commented : "... the relationship is so good, that there must be something 
wrong with it, it's almost unhealthy". 
* 
* * 
The British reports mention work studies and the detailed planning of produc-
tion flow as major elements in Swedish production management. The basic idea was 
to organize work as rationally as possible. This was by no means a Swedish invention, 
but an American concept of "ship-manufacturing" put into practice for the first time 
in the U.S.A. during the First World War ". 
The U.S.A.'s entry into the war in April 1917 was the starting signal for one of 
the biggest industrial ventures history had seen up to that point. An enormous 
shipbuilding programme was launched. In 1915, the U.S.A. had produced a total of 
340,000 DWT. Five years later production ran at 5,700,000 DWT — an increase of 
1700%. Kelly & Allen described the concept behind the success in 1918 in the 
following terms '^  : 
The 'fabricated idea' quite simply means that you have a 'manufactured' ship, instead 
of a 'made-to-order' one, just as we have 'manufactured' cars instead of 'made-to-order' 
ones. 
This differed fi-om the British paradigm in three respects. Firstly, it concerned 
long series of identical ships, not individually made ones ; this implied a far-reaching 
specialization between the yards, where each concentrated on just a few types. 
Secondly, large parts of the production were moved out from the yards to other firms 
deUvering prefabricated plates, profiles and other components ready for fitting ; the 
shipyards themselves were transformed into assembly plants. Thirdly, assembly work 
'" "Report on Visit to Kockums Shipyard, Malmö, Sweden, by Harland & Wolff Shop Stewards 
(1973)" (IMF arch., Geneva). 
" H. WnH ANDERSEN, Industriarbeid eg arbeidslivshistorie, in : Arbeidlmforskning i humanistisk 
perspektiv. NA VF, Oslo, 1985, pp. 100-118. Cf. Id., Fra det britiske til del amerikanske produksjons-
ideal.- forandringer i teknologi og arbeid ved Aker Mek. Verksted og i norsk skipsbyggingsindustri 
1935-1970, diss. University of Trondheim, 1986. 
'^  R. W. KELLY & F. J, ALLEN, The Shipbuilding Industry, Boston, 1918, p. 98. 
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was organized along "Fordist" principles based on W. F. Taylor's ideas of Scientific 
Management. 
Work studies, production flow, planning and rational organization were the 
keywords ; it was a question of prefabricating single parts of the ship and then 
carefully planning and supervising the flow of these parts down to the slipways and 
outfitting quays. 
Basically, it was an organizational concept, not a technical one. It was a matter 
of fitting old, established techniques into a new organizational form. When the war 
was over, however, the programme was closed down ; the concept was too inflexible 
for peace-time conditions. It required orders of large series of similar ships, and for 
this the market seemed not yet ready. 
Swedish shipyards were among the first to apply the American concept in 
commercial shipbuilding. At two of the bigger yards, Götaverken and Kockums, it 
was put into practice early in the 1920s. It did not mean a change to mass production, 
but attempts were made to standardize materials, components and work procedures. 
As a result, the workers grew more accustomed to the tasks and were able to learn 
and develop more efficient working methods. In combination with closer and more 
accurate planning of the flow of materials from the shops to the berths, this brought 
about quite a substantial reduction in production time. 
* 
* * 
One of the main preconditions for this development was the emergence of a new 
type of shipowner, in the Swedish case a group of smaUer Norwegian shipping firms 
that created a niche for themselves in the burgeoning oil trade during the 1920s. They 
needed cheap tankers, were prepared to accept identical ships and become the major 
customer of the Swedish yards, making it possible to start producing in small series. 
As a result, Götaverken grew during the 1930s to be one of the biggest shipyards in 
the world. And the other Swedish yards tried to follow in its footsteps. 
It was at the time of the Second World War that the concept of "ship-
manufacturing" made a real breakthrough. Assisted as it was by a new technique, 
electrical welding, it became possible to mobilize the whole potential of shipbuilding 
technology on "Fordist" lines. 
Welding was the springboard for sectional building, which rendered it increa-
singly possible to make huU construction more factory-like. This meant that 
construction of the huU was separated into several, parallel chains of production. 
Instead of erecting the frames on the berth and then fitting individual plates and 
profiles to them step by step, as had been done before, the hull was divided into 
sections constructed independently of each other and then lifted up and fitted together 
at the berth. In this way, the work could be carried out under better conditions, both 
the flow of material and work control could be made more effective and the cost of 
each ton of steel buih into the hull considerably reduced. 
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Welding and sectional building multiplied the possibilities of standardizing work 
operations, making it economically viable to begin using time and motion studies on 
a larger scale. Thus, management had an instrument to simplify working methods, to 
create a more accurate basis for planning, and to determine piece-work rates 
contributing to increased work intensity. Welding and time and motion studies were 
mutually reinforcing ; they were the cornerstones in the process of technological 
transformation that created the modem, ship-fabricating, post-war generation of 
shipyards. 
The key was welding. The way in which it was introduced at the Swedish and 
British yards during the 1930s is a good illustration of the basic differences between 
the two paradigms '^ 
The potential advantages of the new technique, as judged by shipbuilding 
managers all over Europe at the time, were three in number : 
Firstly, there was the possibility of reducing the relative cost of labour. Being a 
prerequisite for more factory-like production, welding offered big productivity gains 
by reducing the working-time needed for each ton of steel built into the ship. But this 
called for a long-term strategy. It would take several years to leara to build in sections, 
which also required large investments in cranes, buildings and storage areas. 
Secondly, the new technique offered the more immediate possibility of reducing 
the absolute cost of labour. As it was easier to weld than rivet, it ought to be possible 
to pay less for welded than for riveted joints. 
Thirdly, there was an opportunity to reduce the workers ' power over production. 
In practice, it was the workers who controlled working methods in hull construction, 
methods which were passed on from man to man together with a craft code telling 
by whom, how and at what pace the work should be carried out. Welding could be 
introduced from above and so under the contol of the employer from the start. 
The set of paradigmatic values contained in the British model — labour-intensive 
production, made-to-order ships, craftmanship — meant that only on rare occasions 
did British managers, when they tried to assess the new technique in the years around 
1930, think seriously about the possibility of using welding as a vehicle to increase 
output per working hour. Instead, it was the other two possibilities that were decisive 
in their thinking. 
The first proposal concerning the application of electrical welding was presented 
by the Shipbuilding Employers' Federation to the trade unions' joint federation in 
May 1933. It contained two major points. 
Firstly, for the time being shipwelders should be paid by time rate according to 
the national minimum wage agreement. They could not be offered piece work until 
all aspects of the trade's status had been more closely investigated. By making this 
" Th. SVENSSON, Frân ackord till mânadslon, Kungâlv, 1983, pp. 233-252 ; J. MCGOLDRICK, Crisis and 
the Division of Labour : Clydeside Shipbuilding in the Inter War Period, Glasgow, 1980, pp. 44-63. 
Mimeo. 
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suggestion the employers intended to establish a low wage level, which the workers 
would have great difficulty in raising. 
Secondly, no union should have an exclusive right over the new technique. 
Education and recruitment of shipwelders should be the prerogative of the employers. 
This stipulation made it possible for employers to reduce the considerable power of 
the Boilermakers' Society, which organized the riveters, by making room for other 
unions to expand into the hull construction sector, where the Boilermakers' Society 
was in control of work. 
This was a confrontation policy, put forward in the depths of the great 
depression, when more than 50% of the shipbuilding workers were unemployed. It 
led to serious conflicts with the Boilermakers' Society, which forced the employers 
to retreat. Starting in April 1934, one yard after another signed local agreements with 
the Boilermakers' Society in which the latter, in practice, won control over both 
welding work and the level of payment. 
The outcome was that the employers' interest in the new technique was 
weakened. They were not disposed to look for rationalization-profits by reducing the 
relative cost of labour in a longer time perspective. The end result was that British 
shipyards were very late in introducing welding on a larger scale. Indeed, some firms 
relied on riveting even in the 1960s, a time when other companies had been building 
all-welded ships for more than two decades. 
Both riveters and to some extent platers were replaced by the new technique. At 
most European shipyards they constituted the most militant and best organized group 
of all workers. This was also true in Sweden, but here there were no fights when 
welding was first used in hull construction in 1935. This was due to the employers' 
willingness to reach an agreement about the new technique that allowed both parties 
to gain. 
Thus, from the start, Swedish shipwelders were paid skilled workers' wages, 
despite the fact that the work was classified as only semi-skilled. Calculations indicate 
that the shipyards showed no immediate economic gain fi-om the new technique '''. 
Fearing that a harsh wage-reduction policy might lead to serious conflict, the 
employers were not prepared to jeopardize its real potential. Reducing the relative 
cost of labour would oifer far greater profits in the years that lay fiirther ahead. 
Certainly there were disputes concerning the application of welding in the 
Swedish yards. Especially at the Gothenburg firms, where the Communist faction 
held a majority position in the workshop clubs during the 1930s and 1940s, 
piece-rate setting was seriously put to the test. However, it was never the technique 
as such that was disputed. On the contrary, most workers welcomed the earning 
opportunities that arose ; it was the level of wages that was their main interest. 
Communist union representatives, just like the Social Democratic ones, accepted the 
fact that work changed as long as the level of earnings did not change to the 
disadvantage of the workers. 
" K, OLSSON, Fràn pansarbàtsvarv till tankfartygsvarv, Kungalv, 1983, ch. F:7. 
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Consequently, welding was installed very quickly at the Swedish yards. The first 
ship to have welded shelving was the tanker "Basilea", launched at Kockums in April 
1936, in which 32% of the rivets had been replaced by welded joints. And only four 
years later, in 1940, Kockums launched the first all-welded ship, the tanker "Bra-
conda", in which 97% of the hull was welded. Kockums was first, and the yards in 
Gothenburg followed closely after. 
A similar policy is revealed by the introduction of time and motion studies at 
the Swedish yards from the late 1930s onwards '^ Management made no attempt to 
reduce wage rates for operations that were studied ; instead, on several occasions they 
raised earnings. In this way, the employers mobilized the workers in search of better 
methods of production. Historical experience showed this to be the best way of 
increasing competitiveness. 
* 
, * * 
The Swedish model advocated a continuous rationalization of production. One 
prerequisite was that both labour and capital acknowledged a common interest in 
increased productivity. In simple terms, this meant that employers and workers tried 
to co-operate on what was to be divided, and then negotiate, though sometimes also 
struggle, about how to divide it. This notion of a common interest had slowly started 
to develop in some firms during the 1920s and early 1930s ; it materialized through-
out the industry during the late 1930s, and matured into a doctrine during the 1950s 
and 1960s. 
In some respects, this doctrine of common interests rested on a "privilege of 
backwardness". To find its roots, we must go back to the late nineteenth century when 
Gothenburg and Malmö still belonged to the shipbuilding periphery ". 
We discussed earlier how British employers solved the problem of big fluctua-
tions in the volume of work by relying on the well-integrated labour markets at 
shipbuilding centres such as the Clyde or the Tyne. The different yards fiinctioned as 
work reservoirs for each other, making it possible to lay workers off" when no work 
was at hand. This in turn disposed the workers to form protective unions in order to 
safeguard existing job opportunities. 
In smaller shipbuilding areas such as Gothenburg and Malmö, or for that matter 
Kiel, Bremen, Rotterdam or St-Nazaire ", such a policy was not applicable. Here, 
skilled craftsmen, who were a prerequisite for profitable production, could not just 
be let out on the labour market in the hope that they would return when new work 
was available. Instead, many employers adopted a policy of trying to tie them to the 
" SvENSSON, op. Cit., 1983, pp. 253-274. 
" ftM, pp. 23-119 and 191-199. 
" E.g. R. DuGAS, L'industrie de la construction navale, Paris, Conseil National Économique, 1930, 
p. 387. 
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company for good. They diversified production in order to create work reservoirs 
within the firm ; they provided various extra benefits, in some instances housing and 
community services ; and above all they paid them high wages by the standards of the 
time. 
In this way a segmented labour market was created, comprising, broadly 
speaking, two types of workers. The first was the casual worker, who came and went 
according to the amount of work available. The other type was the core worker, who 
was oflfered lifetime employment, permanent work, good earnings, better housing 
conditions and higher social status. 
These different labour market strategies had a decisive impact on the differences 
between British and Swedish shipbuilding unionism. 
In Britain, the skilled workers formed trade unions very early by international 
standards, before socialism and its class-solidarity ideas had become a vehicle for the 
workers' struggle. This gave British unionism its distinctive features of job protec-
tionism, decentralization, craft attitude and rivalry between different trades. 
In Sweden, in contrast, the relatively privileged core workers had no immediate 
interest in forming unions, especially not at those yards where any attempt to organize 
was forcefiiUy combatted by the employers. Here, unionization took place in the 
closing decades of the nineteenth century, at a time when socialism had emerged on 
the agenda. No self-evident leaders existed on the shop floor ; many core workers 
were even hostile towards socialism. The workers were to a large extent mobilized 
fi-om outside by socialist activists representing an already strongly centralized 
movement guided by class-solidarity ideas. At the shipyards these activists mainly 
reached the younger, not yet established people belonging to the middle and lower 
echelons of the work force. 
Minimum wages and, thereby, a reduction in big differentials was the issue 
around which mobilization was built. The major goal was to reduce social and 
economic divisions within the working class, while craft attitudes, mostly associated 
with the core workers, played a subordinate role. Practically all shipbuilding workers 
were gathered in one single union, the Swedish Metalworkers' Federation, repre-
sented in each large firm by a united workshop club comprising all the major trades. 
In this way, the struggle for higher and more equal wages became the prime, if not 
sole, union objective — not job protection as in Britain. 
The union's concentration on raising its members' wages and living standards 
is illustrated by the disputes recorded at the yards. With very few exceptions all major 
controversies between workers and employers centered around the wage issue. 
Workers and union representatives interpreted all changes in working methods and 
the instalment of new techniques in terms of wages, and put up with resistance only 




The Swedish model was founded on a strong, centralized trade union move-
ment ; but a movement organized on a class basis, not on trade. With a few trifling 
exceptions all shipbuilding workers were gathered in one single organization, whose 
primary task was to carry on the struggle for better wages. 
This put piece work in focus. It served not only as a means used by the employers 
to step up the intensity of work but also as a sharp weapon in the hands of strongly 
organized workers ; their intimate knowledge of work operations and sequences being 
used as a powerful resource both in daily price-bargaining on the shop floor and when 
carrying out the job. 
Over and over again, especially afl;er the war, union representatives demanded 
increases in the volume of piece work '*. Thanks to their efforts, as much as 90% of 
the work at Swedish yards was done on a piece-work basis around 1960, this being 
the highest figure in the world " and one of the most important production factors 
in Swedish shipbuilding. 
The workers' offensive wage struggle forced the employers into continually 
trying to improve production technology, methods and organization, and to farming 
out bigger and bigger portions of production to subcontracting firms ^°, in order to 
compensate for the steadily increasing absolute costs of labour. Accordingly, a 
self-reinforcing framework for rationalization was estabhshed. Workers and union 
officials fought to lay their hands on as big a piece of the economic pie as possible, 
and their strength forced management to upgrade production continuously. A bigger 
and bigger surplus was created, which could be negotiated and shared. 
The workers' successful wage struggle, carried out in a disciplined way according 
to the rules specified by the doctrine of common interests, was a driving force behind 
the build-up of the large, postwar ship factories designed to manufacture heavily 
standardized tankers and bulk carriers in long series in the shortest possible time. In 
the 1950s large-scale sectional building started ; in the 1960s production lines were 
introduced and parts of the plate-handling process automated. 
The Swedish shipyards became the most efficient in the world in standard-ship 
production. By the middle of the 1960s they had taken second place in the world 
statistics on tonnage launched ; at the same time they had the best paid group of 
workers of comparative size in the world outside the U.S.A. '^ — all on the basis of 
"productive materialism". 
* * 
The crash came in the 1970s, when yard afl:er yard showed big deficits and had 
to be shut down. Following the decisions taken in 1985-1986 to close down 
Uddevalla and Kockums, nothing remains of large-scale Swedish shipbuilding. 
" SvENSSON, op. cit., 1983, pp. 275-287. 
" "Bericht über die Löhne- und Arbeitsbedingungen, 1956-1962" (IMF arch., Geneva). 
™ J. KuusE, Varven och underleverantörema, Kungâlv, 1983. 
" "Löhne-, Lohnkosten und Kaufkraft im Schiffbau, 1960-1965, 1966-1971" (IMF arch., Geneva). 
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The common explanation given for this has, of course, been the deep, worldwide 
crisis. After the oil shock in 1973 an enormous overcapacity was created. All 
governments introduced large-scale subsidy programmes. Sound competition over 
remaining orders was prevented, hitting the Swedish yards especially hard because of 
their small home market. 
This is not a sufficient explanation, however, of the breakdown. Sweden lost its 
whole share of the market, i.e. 8-10% during the 1960s, while Japan managed to keep 
its much bigger share. And South Korea, Taiwan and other developing countries 
increased theirs during the same period. Why? 
Basically, because the capabilities of the Swedish model of "productive mate-
rialism" were exhausted around 1970. Reductions in working hours for series-
manufactured ships failed to appear. It was no longer possible to compensate for the 
high absolute cost of labour by making production more efficient. Productivity 
suddenly levelled out, or even decreased. The first signs of this were to be seen during 
the latter half of the 1960s, that is preceding the dovrafall of the market. 
The reasons were the same at all the major yards ^l The meticulously planned 
flow of production and modem piece-rate setting, based on detailed and systematic 
work studies, broke down. Production flow became clogged ; piece rates became 
inaccurate, ceased to function as an incentive-stimulating factor, led to continuous 
disputes, made it impossible to plan work or influence earnings — all of which caused 
a drop in working morale, higher turnover of labour and increased absenteeism. 
This in turn made the yards more and more dependent upon subcontracted 
workers, the so-called "grey" labour firms. These had originally been used only for 
very special tasks and as a means to even out bigger fluctuations in the volume of 
work. Now they entered the workshops and building docks on a massive scale, 
costing the yards 30-60% more per hour— sometimes even up to 100% more — than 
normal labour and further contributing to the companies' deficits. 
In fact, a similar syndrome was to be observed at about the same time at several 
other European shipyards ^l This coincided with a general wave of workers' dis-
content and political radicalism leading to increased hostility between workers, 
unions and employers. The basic problem was that the relationship between 
fordist-inspired production and workers motivated only by economic gains was 
broken. Originally, management had tried to direct and control production by using 
indirect means, leaving room for considerable workers' autonomy in deciding work 
sequences and practices. 
At the beginning of the 1960s, however, the point had been reached when a 
qualitative change was required if production was to be made more effective. Work 
operations were split up into pieces as small and rational as possible with, among 
" SvENSSON, op. cit., 1983, pp. 333-371. 
" E.g. M. ScHURMAN et al., Rationalisiemng, Kriese und Arbeiter. Eine empirische Untersuchung der 
Industrialisierung aufder Werft, Bd. 1-2, Universitàt Bremen, 1981. 
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other things, the help of the MTM-system. Planning was laid almost entirely in the 
hands of a professional cadre of engineers and supervisors. The manual and intel-
lectual sides of production were separated ; work became fragmented and instru-
mental. The workers tended to be reduced to isolated, interchangeable and purely 
economically motivated creatures, losing social contact and their emotional ties with 
work and company. When the piece-rate setting collapsed during the late 1960s, even 
materialist attitudes failed to motivate the workers to maintain high output. Produc-
tivity decreased. The capabilities of the model of "productive materialism" had been 
exhausted. 
In the early 1970s, attempts were made to revise the labour policy, notably at 
Götaverken, Kockums and Uddevalla, as well as at several other shipyards around 
Europe. New, socio-technical forms of work organization were introduced, partly 
re-establishing an older type of autonomous group-working, in order to renew 
workers' interest in their tasks. Piece work was abolished for regular monthly pay. 
Union representatives were offered greater influence in the firms. 
But these novelties were never given a chance to show their potential. With the 
coming of the oil crisis and the downfall of the tanker market, upon which the yards 
relied so heavily, Swedish shipbuilding collapsed. Large-scale confrontation and 
social unrest was prevented only because the State - as elsewhere in Europe — acted 
as a shock absorber, launching large-scale social plans to create new job opportunities 
in other, more promising lines of business '^*. 
* 
* * 
To get an extra-paragidmatic perspective on these problems, we turn now to the 
Japanese model. 
The Japanese model : "rational commitmentism" 
No industry illustrates Japan's "economic miracle" after the Second World War 
better than shipbuilding. When the ban on the construction of ocean-going vessels 
was lifted by the Supreme Command for the Allied Powers after the war, there began 
an astonishingly rapid expansion. Great Britain, which for a long time had been the 
world's largest shipbuilding nation, was overtaken in 1956 in terms of tonnage 
launched. By 1960 Japan had captured 20% of the market ; ten years later it produced 
half the world's tonnage. 
In the late 1950s, when the Japanese challenge had become obvious, many 
European shipbuilders went to Japan on intelhgence visits. In their reports one thing 
stands out above everything else : the Japanese workers ' commitment to their work. As, 
" B. STRATH, The Politics of De-Industrialization : the Contraction of the West European Shipbuilding 
Industry, London, 1987, esp. ch. 4. 
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for instance, one British shipbuilder noted from his visit to a number of Japanese 
yards in 1957": 
The Japanese workman seems to have a different attitude to work than the Scotsman 
— He does not seem to fmd that work is painful. There is no piece work in the yards 
and yet I noticed too many times for it to have been due to chance, that when the whistle 
blows a man carries on with what he is doing untü he comes to a suitable juncture to 
break off. — 
A picnic lunch with green tea is provided free by the urm ... Each firm has its 
hospital ... They appear to have a discount allowance in the shops ... Some workers 
seem to have a pension of some kind ... A firm never pays off its established workers 
... The firm pays those that are working what it is reckoned it can afford and a retaining 
free to the unemployed ; in other words, the firm provides the unemployment benefit. — 
A man, it may be gathered, stays with one firm all his fife, if he does not wish to 
lose many benefits. 
This illustrates a new form of confrontation between two management paradigms. The 
visitor concluded that the Japanese were so different in all respects : "I wish that I 
had been able to understand more of what I saw". 
* 
* * 
In 1985, I interviewed a number of former shipbuilding managers in Japan. They all 
belonged to the quite small and closely knit group of about 50 people who had been 
responsible for the "shipbuilding miracle" during the 1950s and 1960s *^. The talks 
concerned the reasons for Japans' success in terms of production and management. 
The older gentlemen, with thefr customary politeness, mentioned that Swedish 
shipbuilding held a prestigious position in Japan ; it was Swedish ideas that they had 
copied and developed. At the end of the war, Swedish yards had been in the forefront 
of technology. Kockums, Eriksberg and Götaverken had been among the first to use 
electrical welding and sectional building on a full scale. 
They related their adventurous journeys to Europe and the U.S.A. during the 
1950s, to see and learn, and how they built up their yards using Swedish concepts 
in combination with American ideas about production lines reducing the need for 
skilled labour. 
To this they added, apart from an initially low wage level, a production factor 
that had been underdeveloped in Western industries, viz. an optimal social organi-
sation : a network of material and emotional structures that promoted the commit-
ment of the labour force. This was a dimension of management that had been 
neglected by the increasingly taylorist-oriented Western enterprises. 
" SEF/SRNA Arch., London, Jl/2-3. 
^^  Among others should be mentioned Prof S Motora, Nagasaki Institute of Applied Science , former 
Vice President IC Hasegawa, Kawasaki Heavy Industries , Dir M Akimoto, Mitsubishi Kakoki Kaisha , 
Dir I Takezawa, Mitsubishi and Kobe Steel, Chairman I Yamashita and Adviser K, Hamano, Mitsui 
Engineering & Shipbuilding , Pres T Nakamura, Sasebo Heavy Industries , Tokyo, June 1985 
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In recent years, Japanese management has attracted a great deal of attention in 
the U.S.A. and Western Europe, as the efforts regarding the social side of production 
have revealed themselves to be extremely successful. Much has been written about the 
methods used to foster affinities with the company : life-time employment, seniority 
promotion, extra welfare benefits, company housing, quality control circles, profit-
sharing schemes, various forms of social intercourse, the recruitment system and its 
connections with the school system, and company education — all the things that have 
helped to produce "rational commitmentism" ^\ 
There is no need to go deeper into this here. Suffice it to sketch the basic 
components of the model and localize it in relation to other management doctrines 
better known to a Western audience *^. 
Piece work and intensive supervision have been cardinal elements in these labour 
policy strategies, spearheaded by Scientific Management, postulating economic 
returns to be decisive as to workers' behaviour in production. Other doctrines, such 
as the Human Relations tradition and socio-technology, stress the workers' social and 
intellectual returns as a complement to the economic ones and advocate measures to 
increase their influence over work, satisfaction and subjective motivation. 
Both these traditions limit themselves to activities inside the company. A model 
such as the Japanese one, however, does not stop at the factory gates. It includes 
elements of a social, cultural and ideological nature that go beyond the company 
sphere, in order to spur employees on to exert themselves to the utmost to reach the 
goals set by the company. 
Broadly speaking, the Japanese model contains three major elements : (1) the 
offer of life-time employment for strategic parts of the labour force ; (2) the esta-
bUshment of private, company social services securing the employees' material 
existence and well-being outside their working life ; and (3) the creation of social 
networks in and outside work, reinforcing the employees' emotional ties to the 
company. 
In this way, employment becomes not primarily a contractual relationship, but 
a tie of family-like character, where the boundaries between working life and social 
existence tend to be erased. The strategy strives for more complete control over the 




" E.g. W. G. OucHi, Theory Z , Reading, 1981 ; R. T. PASCALE & A. G. Araos, The Art of Japanese 
Management, New York, 1981 ; H. KAHN & T. PEPPER, The Japanese Challenge, 1979 ; East Asia, vol. 
2, Frankfurt, 1984 ; T. SHIGEYOSHI & J. BERGMANN (eds.), Industrial Relations in Transition, Tokyo, 
1984 ; T. SHIRAI (éd.), Contemporary Industrial Relations in Japan, Madison, 1983. 
'^ Th. SvENSSON, Japansk foretagsledning och svenska bruk - en felande lank?, in : Arkivjor studier 
i arbetarrörelsens historia, 33, 1986, pp. 3-32. 
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Many observers, both Westerners and Japanese, believe that the Japanese model, 
with life-time employees being prepared to sacrifice their lives for the company, rests 
on a tradition going back to feudal times '^. This is not correct, however. The model 
is, of course, founded on Japanese "traditions" in the sense that it results from a 
historical development process and might perhaps suit Japanese "values". But it is by 
no means the outcome of some kind of automatic process inherent in Japanese 
society. 
To be sure, rudiments of the model were to be found in many companies at the 
turn of the century. It has, for example, been evidenced for the Yokusuka shipyard, 
as for Mitsubishi's yard in Nagoya °^. Further efforts were made during the Inter-War 
period, but it was only after the Second Worid War that the model began to be 
systematically applied on a large scale by the leading companies, thereby setting a 
course for the industry at large. This was the result of a number of strategic and 
collective decisions taken by the leading companies and trade unions. There were 
alternatives, just as everywhere else '^. A crucial moment arose just after the war, when 
the big industrial groups — Mitsui, Hitachi, Sasebo, Mitsubishi, Kawasaki, Sumitomo, 
Hokodate, Namura, Sanyasu — where challenged by widespread labour conflicts, 
union militancy and communist influences among the workers ^^ . 
It was necessary to suppress this opposition, as the Chairman of Mitsui 
Engineering and Shipbuilding, among others, said in an interview. It was necessary 
to tie strategic groups of workers to the companies and make them loyal ; to establish 
close co-operation between managers and workers ; to convince workers that they had 
the same interests as the companies ; and that both parties could gain from such 
co-operation. 
The economic growth generated during the following decades and an accompa-
nying increase in living standards gave legitimacy to and cemented the model. But 
even in the late 1950s reports can be found about "guerilla-style strikes" at the 
shipyards. In these reports the prospects of increased worker militancy was still seen 
as a possibility during the years to come ". 
This background to the Japanese model is seldom mentioned in the flow of 
management literature advocating that Western companies learn from the Japanese 
system. History makes it clear, however, that the "rational commitmentism" model 
" The most representative work in this genre is probably J. ABEGGLEN, The Japanese Factory, 2nd éd.. 
New York, 1979. See also e.g. J. TAYLOR, Shadows of the Rising Sun, Tokyo, 1985. The view of Japan 
as a unique and culturally self-centered society is presented in purified form in R. BENEDICT, The 
Chrysanthemum and the Sword, Boston, 1946. 
'° See DORE, British Factory, Japanese Factory, Berkeley, 1973, pp. 375-403. 
" A. GORDON, The Evolution of Labor Relations in Japan: Heavy Industry, 1853-1955, Cambridge, 
Mass., 1985. 
'^  These conflicts are dealt with in J. MOORE, Japanese Workers and the Struggle for Power 1945-1947, 
Madison, 1983. 
" SEFarch., London, Jl/1-2. 
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was a product of a historically specific situation - just as the British and Swedish 
models had been. 
* * 
The Japanese model contains another important element, viz. the dual structure 
of the labour market. In several respects this resembles the segmented labour market 
to be found in many European shipbuilding areas at the turn of the century — only 
on a much larger scale. 
The life-time employees at bigger firms, such as the shipyards, constitute a core 
of workers within Japanese industry as a whole. The ordinary workers live quite a 
different life in the smaller firms not embraced by "rational commitmentism". 
Calculations from national statistics reveal that workers employed on a lifetime basis 
by the big companies constitute only about 30% of Japan's total labour force, nearly 
all of them being recruited among young people who have just finished school or 
university. Those not offered such jobs have great difficulty entering the privileged 
section of the labour force and drift to the smaller firms that dominate the Japanese 
economy. Here, labour mobility is high and wages lower. 
Differences between the two groups are reiirforced by a Iragmented trade union 
structure. The national trade union federations are generally bodies pushing various 
social and economic issues, while negotiations on employment, wages, benefits and 
working conditions are conducted at company level by company-based unions. There 
is no room for joint action over the whole industrial field. 
The typical small firm is highly specialized, which is made possible by its 
relationship to a bigger company. In this way, shipyards have access to a large 
network of subcontracting firms which, in turn, fi-equently have subcontractors of their 
own. The workers in these subcontracting firms work either in their own shops or at 
the yard. Of the total shipbuilding labour force in 1983, 50% was made up of 
permanently employed core workers, 21% by subcontracted workers, and 29% by 
workers in so-called interrelated industries ^*. 
The subcontracting system has given Japanese shipyards enormous competitive 
advantages. Firstly, it has been possible to place the préfabrication of many of the 
ships' parts with highly specialized producers. Secondly, it has provided access to an 
elastic labour reserve, solving shipbuilding's inherent problem of regulating the size 
of the labour force to incessant variations in the volume of work. Thirdly, subcon-
tracted labour has been cheap. In the early 1970s, the Swedish yards had to pay 
30-60% more per working hour for "grey" labour than for normal workers ; the 
Japanese yards paid 30-50% less '^. 
* 
* * 
" Shipbuilding in Japan 1983-1984, Tokyo, Ministry of Transport, 1985, p. 8. 
" J. BoHLiN, Den grâ arbetskraften och Göteborgsvarven, University of Gothenburg, Department of 
Economic History, 1985, pp. 153-156. Mimeo. 
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The Japanese model was very successful for many years, though in the 1980's 
problems have arisen. Out of the 368,000 jobs in the record year 1974, some 148,000 
had been lost by 1984. In other words, the work force was halved during a period 
of ten years, and tremendous amounts of building capacity was shut down. 
In August 1986, further heavy cuts were announced. Sanko Steamship Co., the 
country's leading tanker operator, had gone out of business and most of the leading 
shipbuilders announced big losses. The 1986 reduction scheme proposed cutting 
capacity at each of the forty-four yards by 20%, leaving thirty-one of them - working 
with only one building dock — in great difficulties. 
There have been problems providing employment for the large group of core 
workers and at the same time making use of the cheap system of subcontractors. The 
white-collar sector is becoming overextended. The seniority system implies that older 
employees block any chance of advancement when no new jobs are created. And it 
is becoming increasingly difficult to motivate the postwar generation. After the 
devastation of the war, the older generation was mentally disposed to subordinate its 
interests to rebuilding the nation. The younger generation, on the other hand, wants 
to lead a more independent life. In some circles the introduction of more refmed 
bonus systems, or even piece work, is seriously being considered. 
People are now discussing the dysfunctional aspects of the model. It was 
designed for a time of continuous expansion ; it worked weU when wages were 
comparatively low, production labour intensive and the labour market overheated. But 
wages have now become almost as high as in the U.S.A. and Germany. Accordingly, 
the model is growing increasingly inflexible. 
Many managers are deeply worried. Before the 1986 reduction scheme was 
presented, the Government had envisaged consolidating the industry into ten groups. 
Now the Ministry of Transport talks about just five groups surviving. Matsao 
Kanamori, Chairman of Mitsubishi Heavy Industries and former Chairman of Japan 
Shipbuilders' Association, has recently mentioned that just three groups may be as 
many as the sector can accommodate ^. 
Since the war, cheap government credits have always been the financial comer-
stone of the shipbuilding industry. During the past few years, however, subsidies have 
gradually been reduced ". In other words, the government is pulling out. This is 
perhaps the strongest indication of all of the seriousness of the crisis. 
The retrogression is affecting working morale. Managers fear workers' reactions, 
seeing increased antagonism in the years to come. There are fears of further shipyard 
closures that, just as in Europe, will affect whole communities and regions. There are 
stories about the Seamen's Union resisting attempts to develop new types of ships 
requiring smaller crews. This is one of the new business ideas. Since manning costs 
" The Economist, 26/7, I9i6. 
" N. YosHiNO, The Role of Government in Japan's Industrial Policy, Paper for the 4th International 
Shipbuilding and Ocean Engineering Conference, Helsinki, 7th-10th September 1986. 
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are one of the keys to improved freight economy, companies hope to find a new 
high-technology market here. Practical tests have been carried out. By using satellite 
navigation and other kinds of advanced technique, they consider it possible to reduce 
manning to ten persons. But the Seamen's Union is opposing this ; jobs are already 
scarce. A more European-like situation seems to be approaching. 
* 
In a historical perspective the Japanese model therefore seems to be just as 
conditional as the British and Swedish ; a product of a set of historical circumstances 
that do not last forever. The quesion is, whether its capabilities have akeady been 
exhausted. Will Japan have as great a problem in adjusting to new circumstances as 
Britain and Sweden did? Will Japan remain the world's leading shipbuilder, or will 
the industry gradually sink into obscurity — just as it has done in Britain and Sweden? 
Towards a new model? 
Can we discern any elements of a new model for shipbuilding? One such 
element is perhaps government policy, i.e. politically decided reductions in the cost 
of production through subsidies. 
Apart from its major military importance, shipbuilding has historically been a 
vehicle for national industrialization in general, owing to its infrastructural value, its 
export-earning potential and the big economic link-effects on other industries. This 
is why it has been made a key element in the development efforts of many so-called 
developing countries over the past decade. 
A general feature of all the newly emerging shipbuilding nations is the central 
role played by government policy. Indeed, industrial policy played an important part 
in the Japanese "miracle", a kind of invisible hand providing a propitious framework 
for market activities. In the new countries, however, the hand is fully visible. 
* * 
One exampUe is Indonesia, which has recently launched a big shipbuilding 
programme supported by large subsidies taken from oil incomes. The intention is to 
produce long series of coastal tonnage for the growing inter-island trade in the 
archipelago, but the government also has its eye on the international market in the 
years ahead *^. 
Another example is South Korea, which is the world's second largest shipbuilder 
today ; since 1975 its share of the world market has grown from 1% to 15%. They 
rely on low wage levels, high working-morale, and a strong alliance between state and 
industry. Both the whip and the carrot are used. 
'* Interviews Ir. R. Tabiat, Departemen Perindustrian ; Hamid Hadijaya, Departemen Perhubungan, 
Jakarta, June 1985 ; Far Eastern Economic Review, 8/11, 1984 ; Indonesian Observer, 1/6, 1985. 
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The whip IS used against the trade union movement, which is strong by Asian 
standards " The real strike figures are much higher than those presented to the 
public Government representatives and employers make no secret of their desire to 
crush the labour movement The hard anti-umon legislation and the brutal methods 
used against militant union leaders are well known. 
At the same time, the carrot is also a useful instrument State and employers 
systematically try to foster consensus and common interests The biggest shipyard, 
Hyundai Heavy Industries, which was completed in 1973, just like Samshung 
Shipbuilding & Heavy Industries and Daewoo Shipbuilding, have their own worker 
accommodation They sell apartments in the immediate neighbourhood of the yards 
to employees at favourable rates Moreover, a network of company social services has 
been built up At the flagship Hyundai, there is a company hospital, company 
recreation facilities and company shops And it runs its own education system from 
kindergarten to college which, as the management states in its public relations 
material, "makes a great contnbution to the whole-person education of Hyundai 
families" ^° This has now become a classic way of fostenng committed workers. 
Dunng the first expansive phase, in the latter part of the 1970s, the turnover of labour 
was around 50% By 1984 the figure had been reduced to approximately 20% Slogans 
are displayed all the time about quality control and efforts to increase productivity"". 
The director of the Korean Chamber of Commerce said in the early 1980s that 
"the relationships between management and labor are like family relationships, not 
so-called 'labor contracts' " '*^  So far, the policy has proved successful Even though 
the average real wage of the country's workers has increased by nearly 8% a year since 
1971, labour costs remain comparatively low"^ In 1985 at least some of the yards 
must have shown red figures in their books But since then the Japanese Yen has 
appreciated by about 50% against the currency of South Korea With labour costs 
accounting for about one third of the total cost of building a ship, South Korea's 
competitive advantages have been further increased "" 
Is it here that we should look for elements of a new model "^  Or is it in China ? 
* * 
In 1986, there were close to 300,000 shipbuilding workers in China "^  Most 
of them work for the state shipbuilding group, China State Shipbuilding Co This, one 
" M A LAUNIUS The State and Industnal Labor in South Korea, in Bulletin of Concerned Asian 
Scholars, 16/4, 1984, pp 2 10 
* Hyundai Heavy Industries Co Ltd, Ulson, (c 1982), p 63 
*' JAMRI Report no 7 Tokyo 1985 pp 49 ff 
'^ Korea Herald, 13/\,\9^3 
*^ Major Statistics of Korean Economy, Seou\, Econotmc ?\a.nnmg Bo^Td, 1982 p 175 
*" The Economist 26/7 1986 
•" General Overview of Chinese Shipbuilding, Tokyo JAMRI March 1985 , Far Eastern Economic 
Review 16/2 1984 14/2 1985 Interview with Senior Researcher Y Yoshida Japan Maritime 
Research Institute Tokyo June 1985 
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of the biggest companies in the world, was formed in May 1982, the intention being 
to solve China's enormous transport problems, to create the infrastructure necessary 
for industrialization but also to produce for export in order to get the foreign currency 
needed to develop other sectors of industry. 
China State Shipbuilding Co. has seven large yards, eleven medium-sized, and 
twenty-six small ones, most of which are located in the New Economic Zones of 
Shanghai, Tianjin and Guangzhou. At the beginning of 1984, the seven large yards 
employed some 71,000 people : 
Dalian (Dalian) 16,400 employed 
Hudong (Shanghai) 11,400 employed 
Jiangnan (Shanghai) 13,000 employed 
Shanghai (Shanghai) 10,000 employed 
Zhonghua (Shanghai) 6,000 employed 
Guangzhou (Guangzhou) 8,000 employed 
Xingang (Tianjin) 6,500 employed 
This can be compared to around 110,000 in the EEC countries and 150,000 in Japan 
for the same period. 
The Japanese are the people who know the Chinese best and are, as a rule, the 
most well-informed about what is happening in China. To begin with, they thought 
it would take a long time for a Chinese venture in commercial shipbuilding to be 
realized. But today they see indications that China will achieve international com-
petitiveness far sooner than they thought. Some Japanese shipbuilding experts 
consider the Chinese programme to be just as great a threat to estabUshed shipbuil-
ding nations as the one Japan once constituted to Europe. 
In technical terms the building up of Chinese shipyards does not constitute a 
major problem. Naturally, there is a need for engineering expertise and the work force 
must be trained and educated. But it is possible to speed up the process of learning 
with the help of foreign experts. Shipbuilding companies from all over the world are 
standing in line to sell their most advanced production technology, though they are 
perhaps selling the rope that will later hang them. But any income they can attract 
to reduce the big deficits in the established shipyards' books is urgently needed, 
irrespective of whether it just aggravates problems in future. The Japanese Govern-
ment is eagerly encouraging this export of shipbuildmg technology. In Japan, too, 
many parts of the shipbuilding industry are today regarded as a declining sector that, 
in a longer time perspective, will probably have to be given over to new countries. 
By giving assistance in shipbuilding, it becomes possible for Japan to get a footing in 
other, more promising markets in China*'. A similar strategy is used by the 
Norwegians when they order Chinese-built ships even though their quality is still 
inferior to that of vessels built in established shipyards. 
•" Interviews with Dir. H. Sasaici and former Dir. M. Shashiki, Ministry of Transport ; Chairman I. 
Yamashita, Mitsui ; Tokyo, June 1985. 
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One of the most striking impressions the Chinese yards give to a Western 
observer is the way in which working life is organized. First and foremost, there is 
an amazingly large contingent of women. By tradition, shipbuilding has been a man's 
world ; the work culture has paid homage to manliness, toughness, strength and 
independence. Statistics show that close to 45% of the workers at the Chinese yards 
are women. As a rule, both husband and wife are employed by the company. 
Another striking feature is the integration of work and life. Whole communities 
have been built up adjacent to the docks and shops. The yards provide housing for 
their workers, usually standard flats in four-storeyed houses. In addition, they have 
recreation centres, junior, intermediary and vocational schools ; hospital, day nursery 
and shops. At the yards around Shanghai up to 60% of all workers live in this way ; 
at more isolated yards workers are all gathered together. The turnover of labour is 
small, virtually nonexistent. 
The families are tied to their place of work for good — husband, wife, and the 
children in schools and nurseries. Everything derives from the yard : material life, 
friends, leisure time. A sort of identity is created between self and work, to the benefit 
of production. Increased productivity is dinned into the minds of everyone ; good 
results and new targets are displayed on big notice boards. 
Everywhere neat trees and gardens are kept. The people work together and 
stimulate each other. They have the Govenmient and the biggest potential home 
market in the world behind them. The goal is to make China an industrially advanced 
and economically leading country. 
The intention is to build up the infrastructure necessary for rapid industrializa-
tion ; but also to earn the foreign currency needed for investment in other industrial 
sectors. The programme rests on a thoroughly planned socialist economy ; in the 
overall national development plan deficits in one type of industrial activity are to be 
compensated by profits from others. 
One thousand million people, more than a quarter of mankind — it is a question 
of a giant Government-directed experiment in social engineering. Is it also a new, 
potent model for shipbuilding? 
* 
* * 
Earlier in history there have been many examples of temporary political interven-
tion in the shipbuilding industry. This seems to have become a permanent phenome-
non today. Has political skill and manœuvring become a key to success? And is it 
only our paradigmatic values that prevent us from seeing the truth? 
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DU DOGRE AU DUNDEE DUNKERQUOIS : 
150 ANS DE CHANGEMENT TECHNIQUE 
SUR LES BANCS D'ISLANDE 
PAR 
J. P. MELIS et C. PFISTER-LANGANAY 
En 1937 paraît une œuvre encore reconnue comme définitive actuellement: 
L'historique de la pêche dunkerquoise à la morue d'Henri DURIN OU DU RIN 
(1859-1944). Les quelques 1170 pages rassemblées en deux tomes permettent au 
lecteur de suivre l'évolution de cette activité du XYII*^  siècle à 1937. Le plan, retenu 
par l'auteur, revient à établir une chronique annuelle : chaque campagne est analysée, 
l'une après l'autre. Le contenu de cette narration reste fondamentalement économi-
que : le résultat des pêches, mieux la valeur des prises. Ce livre contient quelques 
milliers d'indications chiflrées, ce qui est assez étonnant pour l'époque, plus encore 
de la part d'un historien amateur, mais ce dernier est également armateur en pèche. 
Il est donc à la fois objet et sujet d'histoire. 
1. L'épopée islandaise vue par Durin 
Pour l'auteur, la pêche à Islande relève de l'épopée, mais pas celle à laquelle 
nous penserions à première vue : celle des matelots le long du bastingage, avec leur 
ligne, du mois de mars au mois de septembre, balayé parfois par quelques ouragans, 
dans une eau parsemée de glace la moitié du temps. Sa vision est beaucoup plus 
globale, voir unanimiste : pêcheurs, capitaines, armateurs luttant tout à la fois contre 
les éléments naturels, le fisc insatiable, les douanes intraitables. Ce tableau est surtout 
centré sur le xix' siècle : nous débutons avec 4 navires en 1814, atteignons l'apogée 
sous le Second Empire avec plus de 130 unités, puis finissons par une progressive 
décadence avec 23 islandais en 1914 (graphique n° 1). Tout se conjuge contre la 
flottille dunkerquoise : de nombreux sinistres, des chutes ruineuses de cours, des 
conflits de plus en plus nombreux avec les marins, enfin les lois sociales qui obligent 
les armateurs à prévoir une couchette par homme (1907) ou qui interdisent l'em-
barquement de mousses de moins de 15 ans. 
Tout est décrit dans le menu détail, mais l'auteur ne cite jamais ses sources. Il 
en publie cependant beaucoup in-extenso, ce qui explique l'ampleur de son ouvrage. 
Comme il fait partie des notables locaux avec les responsabilités qui en 
découlent (membre de la Chambre de Commerce, conseiller municipal), nous 
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supposons qu'il a eu un accès direct aux sources officielles ainsi qu'aux archives de 
ses collègues armateurs. Malheureusement, son domicile et les collections qu'il 
renfermait disparaissent lors de la bataille de 1940. Il faut donc se contenter de 
consulter son ouvrage qui, par la force des choses, est devenu incontournable. 
Peu de place est faite pour les indications techniques : l'auteur, qui a pourtant 
bien connu les navires islandais, ne s'y attarde guère. Huit pages rendent compte des 
changements intervenus entre 1750 et 1914 et l'on passe du dogre à la corvette puis 
au dundee. Durin, d'ailleurs, reste à des considérations très générales, ne prend pas 
partie pour un type ou pour un autre, et surtout n'explique pas, ou mal, les causes 
précises de ces changements, sinon la recherche d'une meilleure productivité même 
si le mot n'est jamais prononcé. Les documents publiés par Durin permettent-ils de 
cerner plus précisément ces phénomènes? 
Le tonnage moyen, indicateur sommaire s'il en est, demeure essentiel quand les 
sources restent mal définies. C'est souvent le cas pour la pèche à Islande dont les 
statistiques sont très souvent confondues avec celles des Shetlands sous la rubrique 
«Grande Pêche». Nous possédons donc le tonnage moyen de 1814 à 1859 et de 1905 
à 1914 (graphique et tableau n° 1). 
Tableau 1. — Pèche en Islande : tonnage moyen du navire Dunkerquois 
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Graphique 1. 
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Le navire islandais ne bouge guère de 1814 à 1859 : 95 tx à quatre dixièmes 
près, pour les années extrêmes, mais cela n'exclut pas des oscillations annuelles, 
parfois importantes. De 1814 à 1825, la tendance est à la baisse : de 94 à 78 tx, qui 
doit se poursuivre après, puisqu'en 1832-35, nous oscillons autour de 65 tx. Ensuite 
la tendance se renverse, dès 1842, les 80 tx sont de nouveau dépassés et les 90 tx 
en 1848. De 1905 à 1909, le tonnage moyen redescend de 100 à 80 tx environ, pour 
remonter ensuite jusqu'à 130 tx, chiffre tout-à-fait exceptionnel pour 1914. Rien de 
décisif n'apparaît dans ce bilan. Qu'en est-il du rapport tonneau/homme? L'évolution 
technique a-t-elle fait économiser des hommes, même si les navires évoluent peu en 
tonnage? Les chiffres ne bougent presque pas : environ 5,5 tx par homme jusqu'en 
1843, légère tendance à la baisse ensuite vers les 5 tx jusqu'en 1854, puis reprise 
enfin. Nous retrouvons exactement les même chiffres et les mêmes variations entre 
1905 et 1914 (graphique n° 1 et tableau n° 1). En définitive, se dégagent deux idées : 
— l'impression que les choses n'ont guère évolué en l'espace d'un siècle, alors 
pourquoi donc des changements dans les types de navire? 
— la quasi-certitude que Durin n'a guère fait attention à la valeur des chiffres qu'il 
fournit au lecteur: en effet, les chiffres de 1820, 1855 et 1911 pour le tonnage 
moyen sont trop aberrants, de même pour celui du rapport nombre de tonneaux 
par homme en 1856. 
Le peu de signification des résultats trouvés et le doute sur la valeur des 
statistiques fournies nous a incité à reprendre le dossier dans son ensemble, au moins 
pour tout ce qui concerne les aspects techniques et chiffrés de la pêche à Islande 
effectuée par les Dunkerquois. 
2. Relecture de la documentation 
Un premier sondage fiit effectué sur la période 1763-1792, premier épisode de 
la pêche dunkerquoise. Les sources statistiques sont celles conservées à la Chambre 
de Commerce qui les avait mises à l'abri pendant les hostilités. Il existe en particulier 
un précieux récapitulatif des pêches pour cette période, navire par navire. Le tableau 
fourni par Durin concorde 8 fois avec le registre pour le nombre de navires, et à peine 
4 fois sur la valeur totale des prises. Les erreurs vont dans les deux sens, parfois 
minimes, parfois grossières. Au total, nous arrivons à 12 concordances sur un total 
de 60 données. 
Un second sondage fut entrepris sur la période 1879-1913, quand la Chambre 
de Commerce fait imprimer ses statistiques annuelles, en particulier celles de la pèche 
exprimée en kilogrammes. Durin, en homme de terrain, publie lui aussi les résultats 
des campagnes mais en tonnes, l'unité de capacité par excellence des navires 
islandais. Convertis en kilogrammes (1 tonne = 134 kg), nous arrivons à des 
différences considérables avec les chiffres de la Chambre. 
Même converties en tonnes, les quantités de morue signalées par la Chambre 
de Commerce ne coïncident pas avec celles doimées par Durin (4.687 tonnes en 
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1879 pour l'historien, 7.449 pour la Chambre). C'est d'autant moins compréhensible 
que l'auteur prend pour les rogues et l'huile de morue la même unité de mesure que 
la Chambre, le kilogramme. Il y a là encore de grosses différences, mais moins 
souvent. Pour certaines campagnes, nous avons un bilan faux pour les quantités de 
poisson péché, et un bilan exact pour les rogues et les huiles. 
Un troisième sondage fut réalisé pour connaître l'élément de base de cette 
pèche ; le nombre de navires qui participent chaque année à la campagne. C'est le 
critère qui détermine les autres et c'est donc sur celui-là qu'a porté la majeure partie 
de notre enquête. Pour le xvm" siècle, les choses sont fixées grâce au registre des 
pèches de la Chambre de Commerce (voir ci-dessus). Les choses sont plus compli-
quées pour la période 1814-1914 : l'incendie de la bibHothèque municipale en 1929 
et la destruction de la ville en 1940 ont sensiblement amoindri notre documentation. 
Celle-ci s'appuie avant tout sur la presse locale, ou plutôt sur ce qui en subsiste. 
Par recoupement, la période 1835-1914 est couverte de la manière suivante : 
-La Vigie: 1835 
- La Dmkerquoise: 1843-1848 et 1851-1853 
-L'Autorité: 1854-1862, 1865-1866, 1869-1881 et 
1887-1888 
-Le Pilote: 1863-1864 et 1867 
- Le Nord Maritime : 1882-1884, 1886, 1890-1892, 1896-1914 
-La Flandre: 1885,1893,1895 
-Le Phare: 1889 
- Le port de Dunkerque : 1894 
Sur ces 71 années, nous disposons de 43 listes (1845-1847, 1851-1853, 1858, 
1863-1864, 1867, 1872-1881, 1887, 1889-1891, 1893, 1895-1912) intitulées «^to? 
nominatif des navires du quartier de Dunkerque armés pour la pêche de la morue en 
Islande». Ces états émanent de l'administration maritime et reprennent : le nom du 
bâtiment, son numéro avec l'immatriculation (D, DG ou G), son type, son tonnage, 
le nom de l'armateur, celui du capitaine, le nombre d'hommes embarqués. Reste un 
point noir : établie assez tôt en saison, quand tous les navires ne sont pas nécessaire-
ment inscrits, chaque liste comporte un espace blanc avec la mention nafin que le 
lecteur puisse y noter les navires armés après la clôture de la liste». 
Pour les 28 autres années, il faut établir la liste des Islandais à partir des sorties 
de navires publiées chaque jour dans la presse, complétées parfois par les entrées, le 
tout regroupé sous la rubrique Mouvements du port de Dunkerque. Les renseignements 
sont plus succincts : nom, type et tormage du navire. Le nom du capitaine est 
mentionné, mais celui de l'armateur est souvent confondu avec celui du courtier. 
Parfois, également, pour le retour, est signalé le tormage de morue rapporté (1835, 
1845, 1848, 1857, 1860-1862, 1883, 1885-1886, 1897, 1903, 1912). 
De toute façon, quel que soit le cas de figure, les erreurs typographiques sont 
fréquentes et les renseignements peuvent parfois se réduire simplement au nom du 
bateau. 
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Pour le premier tiers du xix* siècle, les collections de journaux locaux ayant 
disparu, nous nous sommes reportés aux registres manuscrits du Pilotage de 
Dunkerque. Source inestimable, elle se divise en deux grandes séries : les entrées et 
les sorties du port, couchées au jour le jour, avec les même renseignements que ceux 
donnés par la presse dans la rubrique Mouvements du port Malgré quelques pertes, 
ont pu être établies la liste des sorties pour l'Islande de 1816 à 1830, celle des entrées 
de 1837 à 1842, et 1849-1850, soit 21 années. Nous accordons davantage de crédit 
au Pilotage dans la mesure où il mentionne les navires qui ont réellement participé 
à la pêche et que les registres sont remplis par des gens de mer appartenant souvent 
aux mêmes familles qui vont à Islande, et non par des journalistes. 
Par rapport aux listes, l'apport essentiel demeure les dates de départ et de retour 
de chaque campagne, d'où la possibilité de calculer, pour chaque unité, la durée de 
croisière. C'est chose possible surtout à partir de 1890, quand les registres des sorties 
et des entrées pour les mêmes années sont disponibles. Enfin, le Pilotage mentionne 
le type du navire à partir d'août 1825, après un essai provisoire en mai 1822 pour 
les sorties. 
D'où l'intérêt d'une troisième source : les mouvements du port, registres tenus 
par la Chambre de Commerce, remplis par quinzaine, mais dont il ne reste que quatre 
aimées (1820-1823). Rédigés avec beaucoup de soin, ils complètent les sorties du 
Pilotage et sont les meilleurs documents de toute la période concernée. 
3. Les nouvelles données 
Elles sont intégrées dans un programme informatique qui rassemble les années 
1763-1792 d'une part et 92 années du siècle suivant (1814-1914) d'autre part. Par 
ce traitement, un grand nombre d'erreurs portant sur les noms des navires, des 
capitaines et des armateurs ont pu être corrigées et cela permettra ultérieurement 
d'établir avec une très grande précision le milieu social des «Islandais». Pour l'instant, 
l'objet de l'étude portera sur des choses élémentaires : le nombre des départs et le type 
des navires. 
Rarissimes sont les années où nos totaux coïncident avec ceux de Durin. En un 
siècle (1814-1914), cela arrive quatre fois à peine (1884, 1901-1903). En général, 
les deux courbes voisinent, et si nous prenons un coefficient de variation de 10 navires 
en plus ou en moins, nous voyons que Durin a toujours disposé de documents qui 
sous-estiment l'ampleur de cette pêche (c'est 13 fois le cas contre 4 fois l'inverse). 
L'erreur la plus grossière se place en 1848 (graphique et tableau n° 2). 
La typologie des navires et sa chronologie se trouvent complètement boulever-
sées. Au lieu des trois types mentionnés, le traitement informatique nous en livre une 
douzaine. Forcément, leur succession ne s'établit pas comme l'avait décrit Durin 
(graphique et tableau n° 3). 
Del763àl792, la flottille de pêche est exclusivement composée par des dogres 
et des corvettes. Le monopole du dogre se réduit progressivement et de façon 
drastique : 14% en 1792. La corvette apparaît en 1766 en prenant immédiatement de 
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Tableau 2. — Nombre de navires dunkerquois péchant en Islande : 
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Graphique 2 
l'importance. Le tiers des unités, puis la moitié dès 1771, les deux tiers sept ans après. 
Aucun dogre ne repart en Islande en 1778, parce que les menaces de guerre sont très 
réelles. Les armateurs lui préfèrent donc la goélette plus rapide, et plus apte à revenir 
en France pour s'y réfugier. 
Les années 1820 vivent encore sous l'emprise du xviii' siècle. Nous retrouvons 
le binôme corvette-dogre qui regroupe encore 70% de la flotte en 1830, mais plus que 
37% en 1840. Dix ans après, ces navires font figure d'archaïsme et disparaissent des 
bancs d'Islande en 1859. 
La corvette est concurrencée dès 1824 par le sloop qui connaît un essor rapide 
(4 en 1827, 19 en 1837). Se produit ensuite un revirement temporaire au profit de 
la corvette. Le retour en vogue du sloop se situe vers 1840 (10 à 20% de la flotte 
environ), mais le reflux s'amorce très rapidement. Le type perdure jusqu'en 1907 
après avoir disparu dans les armées 1870. 
Le lougre arrive en 1845 et sa croissance est très rapide : six ans plus tard, il 
constitue un quart de la flotte, et presque la moitié en 1869. Il connaît ensuite un 
déclin irrégulier à partir des années 1880. Il est remplacé par le dernier venu : le 
dundee. Le constructeur Derycke lance en 1877 «La Pourvoyeuse» pour le compte de 
l'armateur Dinoire. 
Ce type, présent de 1877 à 1888 sur nos listes, disparaît pour revenir brus-
quement en 1895 avec 13 unités, retombe dans le néant deux ans après pour 
reprendre progressivement de l'importance jusqu'à la veille de la guerre : la moitié des 
Islandais ont des dundees en 1914. 
Quant à la bisquine et au cotre, ils sont trop peu nombreux pour que leur 
évolution soit significative. En revanche, leur existence, à côté des autres bateaux de 
pêche est, elle, très significative. 
En eflet, la lecture du tableau n° 3 peut parfois surprendre, comme la soudaine 
renaissance du sloop et la disparition des types homologues en 1897. Intervient 
ensuite le phénomène inverse deux ans après. Au-delà de la simple fantaisie admi-
nistrative qui aurait pu avoir lieu, nous retrouvons, mais de manière beaucoup plus 
diffuse, ce même glissement onomastique, pour d'autres types, en d'autres années : 
les 8 sloops de 1858 deviennent 3 corvettes en 4 sloops les deux années suivantes. 
Nous sommes peut-être en présence de changements techniques qui doivent affecter 
la voilure, n'excluant pas des retours en arrière. Ce sont ces fameuses microperfec-
tions tant citées pour le xviii' siècle dans la marine de guerre surtout et qui se 
retrouveraient ici en plein xix° siècle dans la flotte de pêche. 
Si nous passons aux «gros» tonnages, le dogre, dans le dernier tiers du xviii' 
siècle, subit un déclin qui semble irrémédiable (100% de la flotte en 1763, 14% en 
1792). Il redevient important sous la Restauration avec environ 40% de la flotte. 
Après 1840, sa place diminue fortement (un dixième des unités) et il finit par 
disparaître en 1859. 
La galéasse le concurrence, sans prendre une place importante sauf dans la 
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Notes : Sont des bateaux en 1847 et en 1851. 
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des Islandais. Encore plus réduit est le secteur représenté par les trois-mâts : une 
tentative éphémère en 1857-1859, puis de 1863 à 1867. 
En revanche, la scène maritime locale est dominée par la goélette. Elle 
n'apparaît pas, comme le signale Durin, en 1840 avec «LU Louisei> par Gaspard Malo. 
Elle existe au moins dés 1824, mais reste très minoritaire : 5-10% de la flotte. Elle 
prend réellement son essor en 1840. L'anecdote, rapportée par Durin, a probable-
ment un fonds de vérité. L'esssor est d'autant plus spectaculaire qu'il y a, à côté de 
la goélette, le brick-goélette. Ce dernier n'a d'importance que jusqu'en 1850 environ. 
La goélette devient le navire-symbole de Dunkerque : plus de 40% de la flottille en 
Islande dés 1840, 50% en 1850, 60% en 1855, 70% en 1875, 80% en 1880, 90% en 
1890. Le reflux s'amorce juste à la veille du premier conflit mondial, à partir de 1907, 
avec encore la moitié des Islandais en 1914. 
4. Nouvelles pistes de recherche 
Avec le traitement informatique, chaque navire peut être étudié individuellement. 
Il est alors beaucoup plus facile de discerner où, quand, par qui sont déterminés ces 
changements. À cela il faut ajouter les précisions fournies par d'autres séries 
d'archives, en particulier le descriptif des navires contenus dans les registres Veritas. 
Ces derniers comportent quelques centaines de pages : nous nous sommes contentés 
de relever, de manière exhaustive, les bateaux constuits à Dunkerque et contrôlés par 
Veritas en 1910, 1912 en 1914 (fichier de M Depecker). 
Les actes de justices de paix n'ont pas été non plus oubliés : un dépouillement 
de toute la série est en cours. L'ensemble des renseignements glanés, recoupés par 
ceux de nos fiches, nous amènent à trois ensembles de constatations. 
a) LES DIMENSIONS DES NAVIRES 
À ce stade de la recherche, deux écueils interdisent toute généralisation et 
synthèse : 
— la rareté des données chiffrées : rien avant 1824, les toimages ensuite, les dimen-
sions principales (longueur, largeur, creux) vers 1856. Il n'y a plus rien après 1868, 
les actes de justice de paix ayant brûlé pour la période postérieure. 
— l'application successive de jauges différentes fausse complètement la fiabilité de 
cette donnée. Les règles ne nous sont pas encore bien connues, mais, chose 
certaine, un changement intervient en 1873. Malheureusement, nous en ignorons 
l'ampleur et, chose plus grave, l'Administration maritime ne transmet pas de 
manière systématique ce glissement de jauge l'année suivante. 
1873 1874 1873 1874 
«Marie Valentine» 147 122 «Frigga» 174 174 
«Sarcelle» 144 109 «Louise Marie» 145 145 
«Vaillant0> 180 180 «Jeanne» 148 115 
386 
En attendant de voir plus clair sur la jauge, quelques sondages concernant les 
dimensions des navires permettent de dégager les deux éléments suivants : 
— un accroissement sensible de la longueur des «grands» bateaux ; 
— un accroissement concomitant du rapport Longueur/largeur. 















Resterait maintenant à comparer ces chiffres avec ceux des autres ports «islan-
dais», en particulier Paimpol, pour la même époque. Mais certains bateaux n'allaient 
qu'en Islande, d'autres naviguaient au grand cabotage. Cela nous entraîne à préciser 
la question de leur spécificité. 
b) LE COUPLE GRAND-PETITS NAVIRES 
Le fait marquant est qu'il y ait toujours eu un double groupe de navires très 
distinctement marqué ; deux petits, valant grossièrement un grand. 
Ce rapport de jauge reste quasiment stable sauf à l'extrême fin de la période, 
quand le dundee a tendance à se rapprocher de la taille des goélettes. Ce phénomène, 
en plus, ne concerne alors qu'une flottille réduite aux trois-quarts. 
Tonnage moyen 1830 1850 1870 1890 1910 
«gros» navire 98 93 134 118 110 
«petit» navire 44 45 65 55 76 
Rapport gros/petit 2.22 2.06 2.06 2.14 1.44 
Ce tableau est beaucoup plus explicite que le tableau n° 1 tiré des chiffres de Durin, 
et nous fournit une fois de plus des résultats qui diffèrent de ceux de ce chercheur. 
Pourquoi cette coexistence? On peut penser qu'historiquement les petits navires 
partaient pécher la morue au Dogger-Bank ou au «Nord», c'est-à-dire au Nord de 
l'Ecosse, et ne montaient en Islande que si la pèche était insuffisante. Comment alors 
justifier la présence des «petits» après que cette pèche ait été abandonnée dans le 
premier tiers du xüd' siècle? 
Une autre hypothèse justifiant cette dichotomie serait que les petits navires 
faisaient régulièrement deux voyages afin d'apporter la morue de prime qui se vendait 
plus cher, mais, d'une part, des chasseurs étaient particuUèrement affectés à cette 
mission (prendre les premières morues pêchées pour les ramener immédiatement à 
Dunkerque), et, d'autre part, dès 1830, ces doubles voyages disparaissent. 
Encore une fois, la recherche est en cours et nous manquons pour l'instant de 
beaucoup d'éléments, en particulier le coût d'acquisition de ces navires et leur 
amortissement. Ainsi, il est plausible que les petits navires étaient plus facilement 
utilisables en-dehors de leur campagne à Islande dans le petit cabotage, mais les 
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«gros» islandais étaient également employes, sur des lignes de grand cabotage (sel du 
Portugal, morues salées a Cette et Marseille). Il faut étendre ici l'étude non seulement 
a la pêche mais aussi aux autres transports qu'ils ont pu effectuer le restant de l'année. 
Cela suppose la également un élargissement substantiel de la recherche. Restent 
cependant acquis quelques elements de grande importance concernant la typologie. 
c) LA TYPOLOGIE DES NAVIRES ISLANDAIS 
À l'intérieur de la segmentation gros-petits, il est loisible de distinguer leur 
evolution. Le tableau ci-dessous resume a grands traits le schema. 




















































On observe que, pour les gros navires, deux types sont a retenir, le dogre puis 
la goélette. Le passage se situe dans le premier tiers du xix' siècle. Repetons-le, il ne 
faut pas attendre «La Louise» en 1840 pour voir des goélettes sur les bancs islandais. 
L'origine du navire reste, pour l'instant, encore obscure, mais signalons deux faits : 
— l'existence d'une goélette «L'Espoir», achetée par les négociants De Gravier et 
Verguez, de Dunkerque, le 7 vendémiaire an VII (28 septembre 1798)! Elle jauge 
91 tx, mentionnée «de ce port», donc de construction locale. Ce navire est destinée 
à la course, qui table donc sur la vitesse. 
— le desarmement d'une goélette a Anvers, «La Sophie», le 21 décembre 1802, 
bâtiment de 114 tx, construit a Dunkerque en l'an X. 
N'oublions pas non plus les influences extérieures : ainsi l'armateur Chartes 
Theodore Collet francise le 3 mars 1826 la goélette «L'Étoile» de 77 tx qu'il acheté 
a Dieppe d'Olivier Quenville. Ce navire n'est pas l'œuvre des charpentiers locaux. 
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Les années 1815-1830 sont essentielles dans la mise au point définitive de la 
goélette de pêche dunkerquoise : modifications de la coque, changements de grée-
ments doivent se succéder très rapidement, avec même retours en arriére : 
«Le Courrier» : goélette de 1838 à 1842 
galéasse de 1843 à 1855 
goélette de 1856 à 1862 
«L'Alerte»: goélette de 1838 à 1841 
galéasse de 1843 à 1852 
Néanmoins, tous ces essais ont dû être concluants, puisque la goélette devient 
majoritaire dans la flottille du «gros islandais» à partir de 1838, mais la longueur du 
temps d'adaptation montre les résistances des armateurs aux changements et leur 
extrême prudence en la matière. 
La typologie des «petits islandais» est relativement floue dans la première moitié 
du xix° siècle, car de nombreux bateaux sont indiféremment nommés corvette ou 
sloop. 
Il semble qu'il y ait eu une évolution dans les coques, mais les données restent 
encore trop imprécises pour en tirer de véritables conclusions. Cela fera l'objet d'un 
article ultérieurement. L'émergence du lougre à l'apogée de la pèche fait de ce type 
le petit navire le plus utilisé à l'Islande. En revanche, l'apparition du dundee ne 
semble pas être liée à une évolution du lougre mais au développement d'un nouveau 
type de navire que l'on ira jusqu'à l'opposer à la goélette. 
Si la pèche à Islande s'était poursuivie à la voile sur le xx* siècle, peut-être 
serait-on enfin parvenu à un seul type de navire, synthèse du grand et du petit. 
Comme vient si justement de l'écrire un historien chevronné, «le navire (est) un 
type d'entreprise négligé par les historiens économistes», l'apport de l'informatique 
pour combler ce hiatus s'est ici révélé décisif Malgré un bilan provisoire, les acquis 
nous apparaissent déjà considérables : 
- mise à néant de l'ancienne historiographie ; 
— mise en place d'une nouvelle chronologie technologique ; 
— confirmation que la révolution industrieUe, pour le secteur maritime, ne passe pas 
nécessairement par la vapeur et le fer. 
Reste maintenant à affiner l'enquête malgré la perte décisive des archives des 
entreprises, à savoir les chantiers de construction. L'aide des registres Veritas 
(assurances), des justices de paix (francisation) doivent apporter maintenant la preuve 
décisive de ce que notre démarche informatique n'a fait que soupçonner. Bien 
entendu, les sources iconographiques seront à ce moment-là d'une aide précieuse. À 
ce stade, nous pouvons espérer ne pas tomber dans un travers malheureusement 
fi-équent dans les ouvrages traitant de la mer, en particulier en France : 
- d'écrire des activités maritimes (la pêche...) en passant très rapidement sur l'outU 
même de ses activités : le navire ; 
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— ou s'occuper d'un type précis de navire (la bisquine...), le décortiquer dans ses 
moindres détails, au point d'oublier totalement les hommes qui le montent et le 
«pays» qui l'a conçu. 
Certes, nous ne dirons plus comme J. Boudriot, excellent connaisseur des choses de 
la mer : «En ce qui concerne le fait maritime, nous sommes un pays (la France) 
complètement neuf. Il n'y a rien». Beaucoup de travaux méritoires, ces dernières 
aimées, ont été publiées mais nous restons en retard sur de nombreux plans. 
L'existence d'un fichier, même partiel, des «Islandais» de Dunkerque nous a permis 
de gagner un temps précieux et de voir immédiatement les futures pistes de recherche. 
Cette enquête en cours n'est qu'une tentative que nous espérons convaincante 
pour constituer la banque de doimées fondamentales pour les historiens maritimes : 
le fichier international des navires. 
* 
* * 
L'article ci-dessus n'a pas la prétention à l'exhaustivité. Il ne fait que le point 
d'une enquête qui s'annonce longue. De ce cadre, il nous a paru non-nécessaire 
d'accompagner notre travail du traditioimel appareil de notes infra-paginales. Beau-
coup de nouvelles dormées doivent être encore intégrées avant de commencer à écrire 
quelque chose de moins provisoire que ce simple bilan des faits. Nous tenons quand 
même à remercier vivement MM. Robert Richard pour ses encouragements, Hervé 
Depecker pour ses multiples vérifications, et Jean-Luc Porhel, archiviste de la ville 
de Dunkerque, pour sa compréhension. 
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2 4 6 0 0 
Mister Chairman, 
Ladies and Gentlemen, 
Dear Colleagues, 
Now, as this colloquium is coming to an end, someone has to conclude. I, 
perhaps, have saved you fi"om listening to a bad paper, since none was given by myself. 
But I really could not escape from drawing a general conclusion, so I am afraid you 
will have to put up with me for a while. 
It is true, the author of the general conclusion has the advantage to have the last 
word. If I am enjoying this unimpeachable situation, it must be the spirit of Emperor 
Joseph II floating over this tribune. Joseph II went down in history as an enlighted 
despot ; but he also was the son of the Emperess Maria Theresia, who founded this 
Academy in the 18th century. This only to explain how comfortable my position is, 
knowing that I will not be contradicted. And even when it would happen, I still could 
implore the imperial protection. 
I could pay myself oflF and discharge myself easily, by summarizing each paper, 
trying to quote everyone, so nobody has to feel dissatisfied, except myself, since I 
cannot quote my own words. 
But this would not resolve the question, how to captivate you in this late, last 
hour, after three well-filled days, four sessions, five discussions and twenty eminent 
speeches. I am afraid I am simply unable to compete with them. 
However, a final conclusion cannot be avoided, since — in a sense — the question 
of the existence of one (or more) industrial revolutions was raised from the very 
beginning by our President, professor Charles Verlinden. In fact, indirectly, it was the 
challenge of this colloquium, so the question needs to be answered. 
Allow me to quote again Georges Unwin (1924) : "When, on looking back, we 
find that the (industrial) revolution has been going on for two centuries and had been 
in preparation for two centuries before that, we may begin to doubt whether the term, 
though useful enough when it was first adopted, has not by this time served its turn". 
Immediately, I now have to quote Professor Veriinden himself (1989) : "It is now 
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evident that the rapidity of change has been exaggerated. The changes were not merely 
industrial, but also social and intellectual. The word 'revolution' or even the plural 
thereof implies a suddenness of change that is not characteristic of economic 
processes". So far, Prof Veriinden. 
In a sense, almost all speakers have underwritten at least part of Professor 
Verlinden's thesis by having agreed to deliver a paper fitting into the general theme 
of this colloquium : the papers have dealt with a large variety of topics, connected not 
only with industrial changes, but with social and intellectual ones too. Professor 
Veriinden also warned for the dangers of overlooking continuity, since a long period 
of industrial and economic change precedes the continental industrial revolution of 
the last decades of the 18th and the first of the 19th century. A wide range of papers 
put forward arguments for a continuity, a slow motion of technical adaptations 
bringing about improvements in shipbuilding, in working conditions at sea, (and) 
even in naval warfare. 
Indeed, if the introduction of steam engines revealed itself to be a revolution at 
sea, as a consequence, of course, of the industrial revolution onshore — call it the 
conventional revolution for pedagogical reasons — the evolution from simple ex-
pansion, superheating and reheating of steam took its time. Propulsion techniques 
then stagnated until compound engines were introduced from the mid-19th century 
on. The turbines introduced at the end of the same 19th century were not really 
satisfactory for low speed. This explains their application being limited to navy 
torpedo boats and Channel ferries, for example. And although Diesel-engines did 
economize on fiiel, in the beginning they did not manage to overcome the difficulties 
created by their construction when reaching the level of 2000 HP ; in other words, 
when there was a need for bigger installations. The problem was resolved only after 
a wide range of technical improvements had been made. But when generalized after 
the Second World War, besides the thermic saving of 11 %, they also enabled savings 
of another kind to be made, by drastically reducing the number of the crew, 
particularly "below deck" labour. 
Launching motorships seems not to have affected the shipyard industry, but 
rather the labour market for seafarers, because of a lower demand for labour in more 
sophisticated ships, while at the same time the knowledge of the few had to increase, 
to become highly specialized. Applications of electronics, computers and automation 
nowadays have not brought about a new wave of unemployment among seafarers, 
although the new technologies require more but qualified engineering people on 
board. Nor should we forget the competition with air traffic, almost completely 
eliminating passenger traffic at sea on long-distance routes and the mailing services 
too. 
But bright shipowners succeeded and still succeed in coping with new compe-
titors. It might be remebered that not a few shipowning companies are shareholders, 
not only in inland shipping and road transport companies, but in air chartering as 
well, or just set up branch offices for this purpose. 
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At the left, the frigate "Libertad", training ship of the Argentinian Navy, built at the very beginning of the 20th century (1 and 3). At the right, the Russian 
"Drouzjba", built in 1986 (2 and 4). Apparently, no great differences do emerge over a period of about one hundred years. (Photo C. Koninckx, 1987). 

Some of these severe changes in the maritime world sometimes came about very 
suddenly, and often very frequently. If we focus for a moment on lighter industry, as 
opposed to more conventional heavy industry in general, you will agree with me that 
here too we are confronted with industrial revolutions, though perhaps of another 
kind compared with that starting at the end of the 18th century. But there is no reason 
to weaken the essential significance of this, since it resolved bunkering problems, 
increasing the speed of the ships, loading and unloading in port, saving on wages by 
reducing the size of the crew etc. 
Revolutions or not, any discussion depends on one's interpretation of how 
sudden a revolution has to be, to be considered as such. When Antwerp was one of 
the fastest growing ports in Western Europe at the end of the 19th century, as 
Professor Fischer demonstrated, becoming one of the principle entrepots for recruit-
ment and, at the same time, one of the most important centres for introducing or 
laying down new working conditions, was it not because of a sudden revolution, 
depending on industrial development, of course? Call it a local industrial revolution, 
but so it was. 
When fishing was thoroughly transformed by being speeded up, as Dr. Pfister 
argued, did not the fishing industry experience a revolution too? When containeri-
zation accelerated loading and unloading facilities in the harbours, as so well 
illustrated by Messrs. Van Leeuw and De Leeuw, you will concur, a new revolution 
was started. 
Once again, when using the term revolution, it always depends on how sudden 
we agree a revolution has to be. I venture to assert, contradicting the President, that, 
first and foremost, a revolution marks a change compared to what went before, a 
turning point in the traditional movement and not necessarily so suddenly, just as the 
earth twice a year reaches turning points in or during its revolution around the sun. 
So it frequently happened and indeed still does in the maritime world. Moreover, 
every time, of course, revolution was coupled with industrial changes as a result of 
new techniques or improvements on those already acquired. 
The colloquium dealt with a large range of themes or topics in the maritime field, 
but not all by any means. Because we are limited in time and the number of speakers, 
some aspects were overlooked. 
Indeed, we did not mention the recent conversion of shipyards ; in fact, 
shipyards were converted to the construction of drilling-platforms, semisubmersible 
or jackups, petroleum-, petrochemical and chemical plants, fossil- and nuclear-power 
plants as well as all kinds of industrial facilities, offshore and onshore. As a 
consequence of the switch, supply- and support-ships have been launched during the 
last few decades. But we did not touch on this. Other new types of ships have emerged 
on the scene. We did not take up the brand-new invention of sucktugs, introducing 
new methods for stringing, towing or shifting, making bunches or clusters completely 
superfluous, cutting towing service tariffs by 20%. The use of suckboats has already 
passed the experimental stage and is becoming common not only in Yokohama 
(Japan), where it originated, but even in Rotterdam. 
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We did not dwell on the dredging industry at all, not on developing harbours, 
artificial islands, land reclamation, estuarial dams, dike reinforcement, beach reple-
nishment, removal of ship wrecks, widening or deepening of canals and straits to 
facilitate shipping traffic. 
These topics could very well illustrate that thorough changes are still going on, 
showing how quickly the shipyard industry reacts to new necessities. The quite sudden 
adaptation is remarkable. 
However, one can be surprised by paradoxical developments. When in De-
cember 1986, the Soviet Union launched a brand-new sailing ship, the "Drouzjba", 
built in Gdansk, for training the candidate engineers of the Odessa Marine Engi-
neering Highschool, it sounded perhaps like an anachronism, a step backwards. 
Should one point out that this ship makes it possible to have a crew of one man for 
0.06 sq.m. sail or 8.79 hands a hundred tons, developing a speed of 17 knots, no 
doubt it is not a sign of great progress in all regards. Because, when looking at the 
largest merchant ships of the 18th century, the East Indiamen, one can quote average 
figures as following : 
— 24 men for a hundred ton in the French East India Company 
— 20 men in the English East India Company 
— 14 men in the Swedish East India Company 
— 12 men in the Dutch East India Company 
But it went down to 2.6 men on the steamers of the 19th century, and reached 2.57 
on sailing ships of the same period. 
In regard of the size of the sail area, we noticed 1 man for 13.14 sq.m. in the 
18th century. Our Russian example thus is performing on that particular point, even 
in regard of the speed, compared to the 11 knots of the 18th century Indiamen. 
Compared to the situation during the 19th century, the performances are inferior. 
True, it concerns a training ship ; but it is hard to believe that maritime traffic will 
switch back from steam power to sail. After all, maybe one can ask which relation is 
supposed to exist between a saiUng ship and the training of engineers. 
Perhaps there is one, since the Japanese made attempts at testing tankers 
propelled by wind power, full-rigged ships in which reefing and hoisting are entirely 
automated. Of course, the invention was inspired by the oil crisis in the seventies, but 
nobody yet knows whether the experience will be generalized and profitable in the 
long run. Perhaps the training of cadets in sailing ships has to be maintained after all. 
At the outset nuclear power did not offer the expected advantages for commercial 
trafiBc, although it found a perfect application in the building of submarines. 
Speaking of submarines, almost always used for naval purposes, Belgian shi-
pyards are very seriously considering the launching of submarines for the touristical 
industry. This is a fitting moment to tell you that Kockums shipyard in Malmö 1988, 
that is very recently, have launched a submarine powered by the Sterling system. 
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making it independent of any other air supply. Liquid oxygen is used, while carbon 
dioxide waste is drastically reduced. Moreover, submarines equipped with the Stirling 
system are more silent. Who knows, maybe they will replace nuclear-powp- d 
submarines once and for all. 
Therefore, the theme of Captain O'Donnell's lecture, I guess, will be of greater 
importance in the coming years, since the interest for the first submarines and/or 
submersibles will increase gradually. This strikes the importance of the item as well 
in the framework of the industrial revolution in general. However, the industrial 
revolution, or an industrial revolution, is not starting when the first submarine is 
launched (and not sinking immediately), but when it demonstrates to be of use, with 
reduced risks for the crew but profitable too for trade or other rentable purposes. Just 
as no railway industry did start an industrial revolution when the first steam engine 
performed one hundred yards to explode afterwards ; but it did so, when a steam 
engin could track wagons loaded with a cargo from one point to another, say from 
one town to another, demonstrating that it was a rentable innovation. 
En cette année 1989, les historiens surtout ont à souflrir d'indigestion de 
colloques et de congrès consacrés à la Révolution Française. Les organisateurs de ce 
colloque espèrent ne pas en avoir rajouté davantage. Nous n'avons d'ailleurs jamais 
eu le sentiment d'avoir choisi un thème inutile. 
Si nous jetons un coup d'œil sur l'histoire des congrès internationaux d'histoire 
maritime, force est de constater que, pour la première fois, la révolution industrielle 
au sens large du terme fiit mise en évidence dans sa relation avec le milieu maritime. 
Le sujet est vaste, trop vaste pour l'avoir épuisé en un seul colloque. Mais on peut 
toutefois se féliciter de l'avoir plus qu'effleuré. Pour l'histoire maritime, il est capital 
d'aborder les périodes plus rapprochées de l'histoire, afin notamment d'être d'utilité 
aux contemporains. Car, en efifet, le débat entre historiens d'une part et officiers, 
ingénieurs, armateurs ou autres spécialistes du monde marin d'autre part, ne peut 
qu'avoir un apport bénéfique. Si l'historien se cantonne parfois trop dans le passé, 
dans notre cas nous avons largement débordé ce stade. Peut-être que le rappel de 
certaines expériences techniques, de certains développements de jadis, de toute une 
série d'adaptations, que ce soit dans la construction navale, l'organisation du travail 
à bord des navires, l'aménagement des ports, le perfectionnement de la manoeuvre, 
incite ça et la à de nouvelles expériences et à de nouvelles perspectives. 
Si ce colloque en une certaine mesure y est parvenu, il n'aura pas eu lieu en vain. 
À ce moment-lâ, les organisateurs et vous tous ici présents nous en retirerons pleine 
satisfaction. 
Au nom du Président du Comité Scientifique Belge d'Histoire Maritime, je tiens 
à remercier vivement et sincèrement tous les orateurs, les présidents de séances, mais 
aussi ceux qui, par leurs interventions, ont enrichi le débat qui, je le concède bien 
volontiers, est loin d'être clos. 
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On behalf of the President of the Belgian Scientific Committee for Maritime 
History, I am greatly indebted to all lecturers, to the chairmen of the working 
sessions, and to those who participated in the discussions. 
I am especially grateful to the Royal Academy of Sciences hosting this collo-
quium ; without its patronage it would never have been launched as easily as it was, 
nor have enjoyed the success it has. 
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Dredging and land reclamation, beach nourishment and protection, wreck removal have stimulated the 
development of high sophisticated ships {Photo Dredging International). 
•it 
1-
Construction of all kind of platforms, nowadays, is one of the major activities of shipyards, since these 
had to lay down shipbuilding in the eighties (Photo Dredging International) 
Concept of a Belgian submanne just for tounstical purposes, a "leisure submanne" 
draft of the Boel Shipyard in Temse (1989), launched in 1990 
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